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ADVERTISEMENT. 


Is  the  year  1^99,  several  gentlemen  in  New  Haven  fonned  a  So- 
ciety &r  the  promotion  of  useful  knowledge,  under  the  name  of  the 
Connecticut  Academy  of  Arts  and  Sciences ;  and  in  October  of  the 
same  year,  obtained  from  the  Legislature  of  the  State,  an  Act  of 
Incorporation.  "Under  this  charter,  a  copy  of  which  is  subjoined, 
the  Academy  was  fully  organized,  and  has  continued  in  active  ope- 
ration to  the  present  time. 

One  important  object  proposed  by  the  founders  of  the  Association, 
was  to  collect  materials  for  a  statistical  account  of  the  State  of  Con- 
necticut This  object  was  partially  accomplished.  A  large  amount 
of  statistical  facts  were  collected  and  a  portion  of  them  were  pub- 
lished. 

The  main  design  of  the  Association  was,  however,  the  general  pro- 
motion of  the  arts  and  sciences ;  and  in  compliance  with  this  design, 
several  papers  on  philosophical  subjects  were  from  time  to  time  pre- 
sented to  the  Academy,  and  some  of  them  were  selected  for  publi- 
cation. In  the  year  1810  was  issued  Part  I  of  an  octavo  volume, 
embracing  seventeen  short  memoirs  in  various  departments  of  science ; 
and  in  subsequent  years,  eight  other  memoirs  were  added,  making 
together  an  octavo  volume  of  412  pages.  Besides  this,  the  Academy 
also  published  some  statistics  of  the  State  of  Connecticut. 

After  the  establishment  of  the  American  Journal  of  Science  in 
1819,  by  Professor  Benjamin  Silliman,  the  Academy  judged  it  inex- 
pedient to  continue  the  publication  of  memoirs  in  a  separate  form, 
and  henceforth  such  papers  as  were  read  at  its  meetings,  and  were 
considered  worthy  of  publication,  were  given  to  the  public  through 
the  medium  of  the  Journal  of  Science.    This  practice  has  continued 
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to  the  present  time.  But  within  the  last  few  years  it  was  found  that 
the  Academy  had  at  its  command  a  considerable  amount  of  scientific 
materials,  which  were  thought  worthy  of  publication,  and  which  did 
not  seem  suited  to  the  pages  of  an  ordinary  scientific  journal  It  was 
therefore  proposed  that  the  Academy  should  resume  its  practice  of 
independent  publication^  and  through  the  liberal  subscriptions  of 
several  gentlemen  of  New  Haven,  the  means  of  doing  this  have  been 
provided.  The  Part  now  issued  forms  but  half  of  a  volume  which  it 
is  intended  before  long  to  complete ;  a  portion  of  the  materials  for 
the  remainder  of  the  volume  being  nearly  ready  for  the  printer. 
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AN   ACT 

To  INCOBPOEATE  THE  CONNECTICUT  AcADEMY  OF  ArTS  AND  SCIENCES. 

Whereas  literary  Societies  have  been  found  to  promote,  diffuse  and  preserve 
the  knowledge  of  those  Arts  and  Sciences  which  are  the  support  of  Agriculture, 
Manufactures  and  Commerce,  and  to  advance  the  dignity,  virtue  and  happiness  of 
a  people :  Therefore, 

Be  it  enacUd  by  iht  Governor  and  Council,  and  House  of  BepresentativeSj  in 
General  Court  assembled.  That  Timothy  Dwight,  James  Dana,  Zephaniah  Swift, 
John  Allen,  David  Daggett,  Jesse  Root,  John  C.  Smith,  Isaac  Beers,  Nathaniel 
Smith,  Elijah  Munson,  Josiah  Meigs,  Enoch  Perkins,  Jeremiah  Atwater,  4th,  John 
Barker,  Elias  Shipmao,  Noah  Webster,  Jr.,  Simeon  Baldwin,  Elizur  Goodrich, 
Obadiah  Hotchkiss,  Jr.,  Timothy  Pitkin,  Jr.,  Theodore  Dwight,  Abraham  Bbhop, 
Ashur  Miller,  Stephen  Titus  Hosmer,  James  Hillhouse,  Jeremiah  Wadsworth, 
Pierpont  Edwards,  Isaac  Mills,  Eli  Whitney,  John  Davenport,  John  Bowden,  Bela 
Hubbard,  Jonathan  O.  Moseley,  Jonathan  Sturgiss,  Elizur  Wright,  Jeremiah 
Townsend,  Jr.,  Jared  Mansfield,  John  Marsh,  Nathan  Perkins,  Levi  Hart,  John 
Treadwell,  Oliver  Ellsworth,  Jonathan  Trumbull,  and  Eneas  Munson,  and  their 
associates,  be,  and  they  hereby  are  formed  into,  constituted  and  made  a  body 
politic  and  corporate,  by  the  name  of  "  The  Connedicid  Academy  of  Arts  and 
Sciences,^  and  by  that  name,  they  and  their  successors  shall  and  may  have  per- 
petual succession ;  shall  be  capable  of  sueing  and  being  sued,  pleading  and  being 
impleaded,  in  all  suits,  of  what  nature  soever ;  may  have  a  Common  Seal,  and 
may  alter  the  same  at  pleasure ;  and  may  also  purchase,  receive,  hold  and  convey 
any  estate,  real  or  personal ;  provided  that  the  annual  income  of  such  estate  shall 
not  exceed  one  thousand  dollars. 

2d.  .^m/  be  it  further  enacted.  That  the  said  Academy  may,  from  time  to  time, 
elect  a  President  and  a  Keeper  of  Records,  which  Keeper  of  Records  shall  be  sworn 
to  a  faithful  discharge  of  his  trust ;  and  such  other  officers  as  they  may  find  nec- 
essary or  convenient;  may  elect  additional  members,  provided  the  whole  number 
of  members  resident  in  this  State  shall  never  exceed  two  hundred,  nor  ever  be 
less  than  forty.  And  the  said  Academy  may  make  by-laws  respecting  the  num- 
ber, qualifications  and  duties  of  their  Officers ;  the  mode  of  election  and  admis- 
sion of  members ;  the  time,  place  and  manner  of  holding  their  meetings ;  and  the 
number  necessary  to  make  a  quorum,  and  all  other  by-laws  which  they  may  deem 
necessary  for  the  due  regulation  of  said  Society,  not  repugnant  to  the  laws  of  the 
State  or  of  the  United  States ;  and  may  annex  reasonable  pecuniary  fines  and 
penalties,  for  the  breach  of  such  by-laws,  not  exceeding  ten  dollars  for  one  offence. 

3d.  ^^tnd  be  it  further  enacted.  That  the  first  meeting  of  said  Academy  be  held, 
at  the  State  House  in  New  Haven,  on  the  fourth  Tuesday  of  instant  October. 

4th.  *^d  be  U  further  enacted.  That  this  Act,  or  any  part  thereof,  if  found  inad* 
equate  or  inconvenient,  may  be  altered,  amended,  or  repealed. 

Passed  on  the  second  Thursday  of  October,  A,D,  1799. 
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Inirodttctory  notice  to  Serri€K*s  Auroral  Register  by  Profeasora 
Elicts  Zoomis  and  H.  A.  Newton^  to  whom  the  editing  of  Mr. 
Serrick^s  observations  was  committed 

Edwabd  C.  Hsbbick  was  born  in  New  Haven,  Feb.  24th,  1811. 
His  advantages  for  early  education  were  good,  and  they  were  faith- 
fully improved ;  but  a  chronic  inflammation  of  the  eye-lids  prevented- 
his  receiving  a  collegiate  education,  which  he  always  lamented  as  a 
disadvantage. 

At  the  age  of  about  sixteen  he  became  a  clerk  in  a  book-store,  and 
he  continued  in  the  book-business,  either  as  clerk  or  proprietor,  for 
about  a  dozen  years.  In  1843,  he  was  appointed  Librarian  of  Yale 
College,  and  in  1852  Treasurer  of  the  College,  which  office  he  retained 
until  his  death,  which  occurred  June  11,  1862. 

Although  Mr.  Herrick  was  by  profession  a  business  man,  he  had 
an  ardent  love  for  science,  and  devoted  nearly  all  the  time  which  he 
could  call  his  own,  to  the  study  of  various  subjects,  but  particularly 
Natural  History  and  Meteorology.  As  early  as  1832,  he  became 
deeply  interested  in  certain  questions  connected  with  Natural  His- 
tory, which  he  prosecuted  for  many  years  with  imtiring  zeal. 

The  remarkable  display  of  meteors,  Nov.  13,  1833,  stimulated  his 
curiosity,  and  from  that  time  to  the  very  close  of  his  life,  he  was  one 
of  the  most  indefatigable  observers  of  meteors,  whether  in  America 
or  in  Europe. 

In  1826,  when  only  fifteen  years  of  age,  he  commenced  a  meteoro- 
logical journal,  making  observations  with  the  greatest  regularity  four 
times  a  day,  and  continued  it  without  interruption  for  five  years.  It 
was  subsequently  resumed,  and  continued  for  several  years  longer, 
though  with  various  interruptions.  In  this  journal,  as  early  as  1827, 
he  made  a  most  scrupulous  record  of  every  aurora  which  he  observed. 
The  remarkable  aurora  of  Nov.  17,  1836,  combined  with  those  of 
April  22,  1886,  and  Jan.  25,  1837,  excited  a  deep  interest  among  sci- 
entific men  in  New  Haven,  and  stimulated  Mr.  Herrick  to  undertake 
that  careful  record  of  auroras  which  is  herewith  published. 

In  the  spring  of  1837,  Dr.  William  Tully,  Professor  of  Materia 
Medica  in  Yale  College,  had  arranged  to  spend  a  few  weeks  at  Cas- 
tleton,  Vt.,  a  place  about  126  miles  north  of  New  Haven;  and  Mr. 
Herrick  made  an  agreement  with  him  to  observe  in  concert  for  auro- 
ras. It  was  decided  to  make  a  record  every  evening,  stating  whether 
the  sky  was  clear  or  overcast ;  and  whenever  an  aurora  was  seen,  to 
describe  its  peculiarities  with  minuteness.  Dr.  TuUy's  record  ex- 
tended from  March  8th  to  June  6  th,  and  again  from  Aug.  10th  to 
Oct.  27th.  The  result  of  these  comparisons  confirmed  Mr.  Herrick 
in  his  opinion  of  the  utility  of  such  a  record,  and  henceforth  his  au- 
roral register  was  continued  for  seventeen  years,  with  only  a  few  un- 
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avoidable  Interruptions.  The  most  important  of  these  interruptions 
was  one  of  seven  months,  from  March  to  Sept.,  1851,  at  which  time 
Mr.  Herrick  was  attacked  by  a  fit  of  sickness  so  severe  that  it  was 
not  supposed  that  he  could  survive  it.  After  this  sickness  he  never 
fully  recovered  his  former  physical  vigor,  and  this  consideration  com- 
pelled him  to  abandon  his  systematic  register  in  1864. 

During  these  seventeen  years,  it  was  Mr.  Herrick's  invariable  cus- 
tom to  go  out  into  the  open  air  at  several  different  times  each  evening, 
in  order  to  see  whether  any  traces  of  auroral  light  could  be  detected, 
and  the  result  of  his  observations  was  entered  in  his  register.  When- 
ever an  aurora  was  seen,  a  brief  description  of  its  principal  features 
was  given.  He  however  regarded  it  as  of  almost  equal  importance 
that  the  record  should  show  upon  what  nights  no  auroral  light  could 
be  seen ;  also  how  far  observation  was  interfered  with  by  moon-light, 
clouds,  haze,  etc.,  and  on  what  nights  observation  was  from  any 
cause  rendered  impossible. 

In  the  printed  register,  we  have  generally  allowed  but  one  line  to 
each  evening.  Whenever  the  record  required  a  larger  space,  the  re- 
mainder is  given  at  the  bottom  of  the  page,  and  this  addition  is  indL. 
cated  by  an  asterisk  inserted  in  the  corresponding  line. 

Whenever  any  auroral  light  was  seen  or  suspected,  we  have  not 
felt  at  liberty  to  abridge  the  record,  since  Mr.  Herrick  was  scrupu- 
lously careful  in  his  choice  of  expressions ;  but  when  no  light  was 
suspected,  we  have  abridged  his  descriptions  of  the  state  of  the  sky, 
80  as  to  reduce  them  to  the  limits  of  a  single  printed  line. 

The  numbers  in  parentheses  at  the  ends  of  the  lines  are  intended 
to  indicate  the  auroras  actually  seen  at  New  Haven.  No  fixed  rules 
could  be  followed  as  regards  including  or  excluding  suspected  auro- 
ras. Those  cases  which  have  been  included  correspond,  however, 
with  but  few  exceptions,  to  Mr.  Herrick's  own  judgment  as  indicated 
in  a  numerical  summary  of  all  his  observations,  which  he  furnished 
to  one  of  the  committee  a  few  years  before  his  death. 

The  following  abbreviations  are  used  for  words  of  fi-equent  occur- 
rence. Entries  made  in  the  Register  by  Mr.  Herrick  upon  the  author- 
ity of  Mr.  Francis  Bradley  are  marked  (F.  B.). 


A.B., 

aft.,  after., 

alt., 

al% 

betw*n, 

<SM, 

cert, 

cl'ded, 

cl'da, 

crw, 

cl'r, 

det, 


Aurora  Borealis. 

account. 

afterwards. 

altitude. 

almost. 

between. 

could. 

certain,  certainly. 

clouded. 

clouds. 

cloudless. 

clear. 

cloudy. 

determine. 

during. 


die, 

d'l, 

d's, 

ev'g, 

hor., 

imp.,  Impoi 

impr., 

inter!, 

rt, 

rtnings, 
m^g,  mom. 
m'y, 
nH, 

obs., 


difficult, 
doubtful, 
doubtless, 
evening, 
horizon. 
)S.,  impossible, 
improbable, 
interferes. 
liKht. 

lightnings. 
,  morning, 
mostly, 
night, 
nearly, 
observation. 


obsc, 
oc'l, 
oc'y, 
pos., 
p.,  prob. 

p;y, 
r'y, 

sft. 

srtly, 

susp., 

twih, 

una, 
vis., 
wh'y, 


obscured, 
occasional, 
occasionally, 
possible,  possibly. 
,  probable,  probably, 
partly, 
rainy, 
slight 
slightly, 
suspected, 
twilight, 
uncertain, 
visible. 
whoDy. 
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Clear :  a  plain  A.B.  from  end  of  twil't :  not  very  conspicuous.     (1) 
Clear. 

Raining  moderately  at  10\    Began  to  rain  at  7^  12°*. 
Clear.    No  A.B.  seen. 
Fair.    No  A.B. 
Clear.    No  A.B. 

Ov*t  at  6^.     Clouds  breaking  up  at  10*».    No  A.B.  seen. 
OvH,  but  breaking  up  at  6**.     Clear  at  10^.    No  A.B. 
Clear.    A.B.  from  end  of  twilight.  (2) 

OvH :  began  to  rain  about  8**.    Obs.  impos. 
Ov't  at  10*».     Obs.  impos. 
Cloudy. 

Clear.    No  A.B.  seen. 
Clear.    No  A.B. 
Clear.    No  A.B. 

Nearly  ov't  at  10^.     Obs.  impos.,  or  nearly. 
Broken  clouds.    No  A.B.  seen,  but  obs.  impaired. 
Nearly  clear.    No  A.B.  seen. 
Ov't.    Occasional  rain. 
Nearly  clear.    No  A.B.  seen. 
Broken  cumuli    No  A.B.  seen. 
Partly  ov't.    Clouds  broken. 
Ov't.     A  little  rain  during  the  evening. 

Nearly  clear.    Red  aurora,  not  very  splendid.  (3) 

Clear  at  10»».    No  A.B. 

Raining  moderately.    A  few  flakes  of  snow  about  7**. 
Hazy. 

Mostly  ov't  at  7^.    Thinly  ov't  at  10**.    Hazy. 
Ov't 

Mostly  clear,  hazy. 
Clear.    Hazy. 
Clear.    Hazj  in  horizon. 
Began  to  ram  about  7^. 
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Exceedingly  clear.    No  A.B.  to  10**. 

Cloudy  in  N.    A.B.  could  not  well  have  been  seen  to  10**. 

Much  ov't.     No  A.B.  visible  to  10^,  and  prob.  none  in  reality. 

Clear  until  8** :  after  that  so  much  obsc.  that  A.B.  could  not  dSb  obs. 

Raining.    Impos.  to  observe  A.B.  to  10^. 

Mostly  ov't.    A.B.  seen.  (4) 

Clear,  and  no  A.B.  to  lOf**. 

Clear.    No  A.B.  to  \0\^. 

No  A.B.  could  have  been  seen  on  account  of  clouds* 

Clear.    No  A.B.  to  10^^. 

Nearly  clear.    Moonlight.     No  A.B.  to  11**. 

Ov't.     Clouds  prevented  obs.  on  A.B.  to  11\ 

Ov't.    Misty.    No  obs.  could  be  made  to  10*». 

Ov't.   No  obs.  c'd  be  made  after  8^**  to  10*».   None  visible  before  Sj*. 

Ov't.     No  obs.  could  be  made  to  10**,  and  prob.  to  sunrise. 

Ov't.    No  obs.  could  be  made. 

Clear.    Moonlight.    No  A.B.  to  10**. 

Ov't.    No  obs.  could  be  made  to  10**. 

Rain.    No  obs.  could  be  made  to  10**. 

Clear.    Moonlight.    No.  A.B. 

Clear.    No  A.B.  to  10**.    Apparently  faint  zod.  light. 

Ov't :  rain.    No  obs.  could  oe  made. 

Clear.    No  A.B.  to  10**.     Zod.  light  very  faint,  if  visible  at  alL 

Rain.    No  obs.  could  be  made. 

Rain.    No  obs.  could  be  made. 

Clear.    No  A.B.  to  10**.    Zod.  light  appears  to  have  departed. 

Clear.    No  A.B.  to  10**. 

Clear.    No  A.B.  to  9|**. 

Clear.    No  A.B.  to  10\ 

Clouding  in  N.  at  7**.    Ov't  at  10**.    No  obs.  could  be  made. 

Clear.    Low  cl'ds  in  N.  No  A.B.  (or  posw  very  faint  glimmer)  to  10*. 

Hazy :  clouds  in  N.    No  A.B.  to  10**,  or  if  any,  scarcely  perceptible. 

Mostly  clear.    A  very  good  aurora.  (5> 

Mostly  ov't.*  (6) 

Ov't  after  8**.    Clouds  prevented  obs.  on  A.B. 

Clear,  hazy.    No  A.B.  to  10**. 

Clear.     No  A.B.  to  10**. 

Ov't,  rain.     Obs.  impos.  to  10**. 

Ov't.     Obs.  impos.  to  10**. 

Mostly  ov't.    No  A.B.  to  10**.    Moon  and  cl'ds  interfere  somewhat. 

Ov't.     Obs.  inipos. 

Clear.    No  A.B.  to  10\ 

Ov't,  rain.     Obs.  impos.  to  10**. 

Thinly  ov't.    No  A.B.  to  10**. 

Ov't.     Obs.  impos.  to  lOj**. 

Ov't.     Clouds  dispersing  at  10**. 

Ov't,  slight  rain.     Obs.  impos. 

Ov't.     Obs.  impos.  to  10**. 

Clear.     No  A.B.  to  10**. 

Ov't.     Obs.  impos.  all  night. 

Clear.     No  A.B.  to  10^**. 


No.  A.B.  visible. 


June  8d.— Flashes  of  lightning  nearly  incessant  Arom  N.  W.  to  N.E.  to  9k  80m.  and  perhaps 
longer.  A.B.  conld  not  therefore  be  obserred.  FA.B.  seen  Sunday  between  Ik  and  2I»  ▲.  M. 
(4th)  by  Mrs.  Prof!  Goodrich.] 
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Ov't     Obfl.  impos.  all  night. 

Cloudless,  but  hazy.    No  A.B.  to  10*». 

Dimly  clear  in  zenith,  very  dusky  in  horizon.    No  A.B.  to  10**. 

Mostly  ov't    Clouds  almost  prevented  obs. :  none  to  10^  prob.*  (7) 

Smoky :  too  hazy  to  permit  obs.  to  10^,  and  prob.  all  night 

Too  liazy  for  obs.  all  night :  a  few  stars  in  zenith  visible. 

Ov't.    Obs.  imnos.  to  10^**. 

Mostly  clear.     No  A.R  to  10**. 

Ov't.    Obs.  inipos. 

Clear.    No  A.B.  to  10|*» ;  and  none  at  2  ▲.  h.  of  1st  July. 

Clear,    Splendid  A.B. 

Clear.    A.R  moderate. 

Mostly  clear  at  10**.   Showers  in  the  ev'g.   A.B.  very  moderate. 

Thinly  ov't.     Obs.  uncertain.     Apparently  none  to  10**. 

Ov't    Obs.  impos.  to  10|**.  [None  at  10^. 

Mostly  ov't    N.  sky  much  clouded  till  11**,  some  light  through  cl'ds. 

Mostly  ov't     Obs.  uncertain  to  10**. 

Clear.     No  A.B.  to  ll^    Moonlight 

Clear.    No  A.B.  to  10^**. 

Clear.    No  A.B.  to  10\ 

Ov't    No  certain  obs.  could  be  made  up  to  11**.* 

Clear.    No  A.B.  to  11**.  [and  moonlight 

Clear.    No  A.B.  to  11** :  obs.  uncertain  on  account  of  clouds  in  N. 

Ov't.    Obs.  impos.  to  11**. 

Ov't     Obs.  impos.  to  10**. 

Clear.     No  A.B.  to  10**. 

Clear.    No  A.B.  except  a  segment  of  a  single  arch.  (11) 

Clear.     No  A.B,  to  lO^**.* 

Ov't     Obs.  impos.  to  10**. 

Clear,  with  slight  haze.    No  A.B.  to  lOj**. 

Clear.    No  A.  B.  to  11**. 

Clear.    No  A.B.  to  10\ 

Mostly  ov't  at  Q\    Mostly  clear  at  10**.    No  A.B.  to  10|**. 

Ov't  at  6**.    Mostly  clear  at  10**.     No  A.B.  to  10**. 

Mostly  ov't  at  6**.     Clear  at  10**.    No  A.R  to  10i\ 

Clear.    No  A.R  to  10^**. 

Mostly  clear.     No  A.B.  to  10^**. 

Ov't    Obs.  impos.  to  10**. 

A.R  seen  from  9**  to  10**,  when  sky  became  ov't 

Ov't     Obs.  impos.  to  11\* 

Clear.     No  A.6.  (or  possibly  very  faint  light)  to  10^**. 

Clear.    No  A.B.  to  10^**,  or  possioly  a  faint  hght* 

Mostly  ov't    No  A.B. 

Clear.    A.B,  visible  from  a  little  before  9**.* 

Clear.    No  A.  B.  to  10**,  or  possibly  a  faint  dawn. 

Clear.    No  A.B.  to  10**. 

Clear.    No  A.B.  to  10**.    Moon. 

Raining.     Obs.  impos.  to  10**. 


(12) 
(13) 

(1*) 


June  24tb.— [Aurora  after  lOh  80n ;  a  difitise  Ught  only  seen ;  watched  bat  a  few  miDate«,iinA 
therefore  a  very  iigperfect  observation  (Mrs.  Mary  Foster's).    I  did  not  see  It.] 
July  11th.— Some  uncertain  indications  of  A.B.  through  the  clouds. 
July  ISth.— [Mr.  Chas.  Rich  saw  at  Sh  what  he  thinks  a  faint  streamer.] 
July  SOtli.— According  to  Dr.  Hooker  there  was  A.B.  with  waves,  8  ▲.  m.  of  Slst 


Aug.  lst.--TMr.  Wm.  Daggett  says  lie  saw  an  A.B.  last  night] 
Aug.  dd.— FrincipaUf  dimue  white  light;  few  streamers.    Watched  till  llli, 
midxi^ht,  with  more  oisplay ;  loftier  streamers :  seen  by  Mr.  Wm.  Daggett 
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HerricKa  Auroral  Beffister. 

Ov't.    Rain.     Obs.  impos.  to  10**,  and  probably  all  night. 

Mostly  clear.    No  A.B.  to  10**.    Moon. 

Ov't.     Obs.  impos.  to  10**.  [parently  none  to  11*. 

Clouds  breaking.     Obs.  uncertain  on  ac't  of  clouds  and  moon :  ap- 

Mostly  ov't.     Obs.  nearly  impos.  to  10i^    Moon.    Prob.  no  A.B. 

Partly  clear.     Obs.  rather  uncertain  on  ac't  of  clouds  and  moon.* 

Mostly  ov't.     Obs.  nearly  impos. ;  apparently  none  to  11**. 

Ov't  n*om  8^**.     Obs.  impos.  on  account  of  clouds.    Moon. 

Mostly  ov't.     Obs.  nearly  impos. ;  apparently  none  to  10**.    Moon. 

Ov't.     Obs.  impos.  to  10%  and  prob.  all  night.  [none  to  10^**. 

Clearing  off:  obs.  rather  unc.  on  ac't  of  cl'ds  and  moon :  apparently 

Mostly  ov't.     Obs.  uncertain;  probably  none  to  10^**. 

Mostly  ov't.     Obs.  nearly  impos. ;  none  discoverable. 

Clear.     No  A.B.  to  10**. 

Clear.    No  A.B.  to  11**. 

Clear  at  6\    Ov't  at  10**:  sooncl'r.    NoA.B.tolO|**.    Prob.  a  frost. 

Mostly  clear.     No  A.B.  to  10**. 

Mostly  clear.     A.B.  seen  from  8**  40"*.  (15) 

Ov't.     Rain.     Obs.  impos. 

Clear.    A.B.  seen.    Rank,  No.  5. 

Clear.     A.B.  seen.     Rank,  No.  7. 

Mostly  ov't.     No  AB.  seen.    Cloudy  after  8**.* 

Thickly  ov't.     Obs.  impos.  to  10**.* 

Mostly  clear.     No  A.B.  to  10**.     Probably  a  frost. 

Mostly  clear.    No  A.B.  seen  to  11**.    Probably  a  frost. 

Clear  except  faint  cirri  in  N.     No  AB.  seen  to  10**. 

Clear.     No  A.B.  seen  to  10**. 

Clear.     No  A.B.  to  10**. 

Mostly  ov't.     Clear  at  9**.     No  A.B.  to  10**.    Moon. 

Mostly  ov't,  thmly.     No  A.B.  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't  after  9^**.     No  AB.  to  that  time. 

Clear.    No  AB.  to  10**. 

Mostly  clear  to  8^**.    No  A.B.  to  that  time,  and  prob.  none  to  11"*. 

Ov't.     Obs.  impos.  to  11**. 

Clear.    Very  slight  AB.  if  any.    I  saw  none  to  11**.* 

Clear.    No  AB.  to  10**. 

Mostly  ov't,  with  cirri.     No  A.B.  to  11**. 

Obs.  rather  uncertain  on  ac't  of  cl'ds  and  moon ;  prob.  none  to  10**. 

Clear.    No  AB.  to  10**. 

Mostly  clear.    No  AB.  to  10**.    Moon. 

Clear.    No  AB.  to  10**.    Moon. 

Clear.    No  AB.  to  10**. 

Clear.     AB.  not  very  conspicuous.  (18) 

AB.  m) 

Partly  ov't.     Obs.  doubtful  on  account  of  clouds.*  (20) 

Clear.    AB.  (21) 


Aug.  18tlL-~Apparently  none  to  lOh  SOn .  Mr.  Chas.  Rich  thinks  he  saw  auroral  light  throni^ 
jthe  cfouds  about  llli. 

Aug.  29tb.— Went  to  Southampton.  Mr.  A.  B.  Haile  Iceeps  record  during  my  absence  (tlU 
Sept.  4tb.  incluslTe).    I  saw  a  faint  A.B.  during  the  evening  at  Southampton,  L.  I. 

Aug.  80th.— I  thought  I  saw  an  A.B.  through  the  clouds  at  Southampton,  but  it  is  some- 
what uncertain. 

Sept  12th.— Mr.  Haile  thinks  he  saw  a  single  streamer,  but  is  uncertain. 

Sept.  22d.— Apparently  a  ikint  iUumination,  but  no  streamers  seen.  Probably  was  a  slight 
Aurora. 
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Clear.    A.B.  (22) 

Half  ov't  at  6^.    Mostly  clear  at  10**.    Obs.  unc.  on  ac't  of  clouds.* 
Cloudy  till  9**,  clear  till  10*».     A  very  faint  A.B.  detected. 
Ov't.    Obs.  impos.  to  10^,  and  probably  all  night. 
Ov't.     Obs.  impos.  to  11**,  and  probably  all  night.* 
Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 
Rain.     Obs.  impos.  to  10**,  and  probably  all  night. 
Clear.  No  A.B.  to  9i\* 

Cl'y :  no  A.B.  to  10".     Obs.  somewhat  uncertain  on  ac't  of  cl'ds. 
Mostly  clear.    No  A.B.  to  10^**.     None  at  4**  20°*  next  a.  m. 
Clear.    No  A.B.  to  10**. 

Rain.     Obs.  impos.  to  10^**,  and  probably  all  night. 
Clear.     A.B.  seen  from  6**  36***  to  10**  20°*  and  probably  later.*  (23) 
Obs.  unc.  from  cl'ds  and  moon ;  p.  none  to  10** :  cert,  none  over  3. 
Clear.    No  A.B.  visible  to  10**.    Moon. 

No  A.B.  seen  to  9**.     Obs.  slightly  uncertain  from  clouds  and  moon. 
Thinly  ov't.     Obs.  impos.  to  10**.* 

M'y  ov't.   Obs.  impos.  to  9**.    Mr.  C.  Rich  thinks  he  saw  a  faint  light. 
Obs.  almost  impos.  to  10**  on  account  of  clouds  and  moon.* 
Clear.    No  A.B.  to  10**,  but  uncertain  on  account  of  moon.     [moon. 
M'y  ov't :  no  A.B.  seen :  p.  none  to  11** :  som't  unc.  from  crds  and 
Ov't    Obs.  impos.  to  10^^. 

Clear.    No  A.6.  to  10**.  [of  clouds  and  moon. 

Mostly  clear.    No  A.B.  to  10**,  but  obs.  very  uncertain  on  account 
Clear.*  (24) 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night 
No  A.B.  to  9\ 

Clear.  A.B.  seen  from  6 J**  to  10**,  and  probably  later.* 
Clear.  A.B.  seen  from  6**  10***. 
Clear.  No  AB.  to  10|** ;  thick  fog  from  10**. 
Obs.  to  9^**  unc.  on  ac't  of  cl'ds ;  cert,  none  over  2  to  9^** :  after  that 
Entirely  ov't  Obs.  impos.  to  10**,  and  probably  all  night 
Ov't  Kain.  Obs.  impos.  to  10**,  and  probably  all  night 
No  A.B.  to  10**,  but  slightly  unc.  on  ac't  of  clouds :  none  over  3  cert. 
Thinly  ov't,  hazy :  no  A.B.  to  10**,  obs.  unc.  from  cl'ds ;  none  over  3. 
Mostly  clear :  no  A.B.  to  10**,  but  sky  most  of  evening  slightly  obsc.* 
Ov't:  obs.  after  8**  impos.,  and  previous  to  that  nearly  so;  none  seen. 
Clear. 

Clear.    A.B.  seen ;  a  few  transient  streamers,  early  in  evening.  (27) 
Mostly  clear.     No  A.B.  to  10**,  or  possibly  a  very  faint  light. 
Clear.     No  A.B.  to  9** ;  moon  slightly  interfered:  none  at  4**  ▲.  k. 
1  Obs.  unc.  from  cl'ds  and  moon ;  none  under  6  or  7  c'd  be  seen :  p.  none. 


n 

[ov't 


Sept  25Ul— I  think  there  U  a  £&int  light,  before  lOh. 

Bept.  28th.— Mr.  D.  E.  Sykes  tells  me  that  at  Boston,  Mass.,  two  auroral  arches  were  seen, 
about  8li ;  they  were  concentric,  and  about  20^  high.  Possibly  this  may  belong  to  the  preyious, 
or  the  succeeding  Thursday. 

Oct.  1st.— A  fiunt  light  in  the  N.  like  the  dawn  at  41i  a.  M.  (of  2d)  extending  up  !<>  or  2^  •  no 
streamers.    Zod.  light  distinct,  extending  to  the  nebula  in  Cancer,  and  perhaps  8^  beyond  it 

Oct.  6th.— Faint  streamers  at  61>  8601,  and  more  at  lOfa  20m.  between  these  dates  only  a 
general  diflhslon  of  light  hi  the  N. 

Oct.  10th.— At  4I1  A.  M.  of  11th  there  seemed  to  be  a  yery  faint  light  in  the  N.,  but  I  am  un- 
certain whether  there  it  is  unusual. 

Oct.  12th.— Needle  slightly  disturbed,  but  no  A.B.  seen. 

Oct  18th. — A  faint  A.B.  low  in  N.  horizon  (much  of  the  time  obscured  by  clouds),  to  8I1  SOm, 
when  moon  interfered.    No  A.B.  ylsible  after  this  to  lOh. 

Oct.  21st— A  difltase  fluctuating  light  No  streamers.  Aurora  seen  Sunday  morning,  by  Dr. 
N.  B.  lyee,  between  8h  and  41i ;  numerous  bright  short  streamers. 

Oct  29th.— At  lOk  thought  there  was  a  fiiint  N.  light,  but  not  yery  sure. 
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Henrick^s  A%myraL  Register. 

Half  clear :  clouds  and  moon  interfered.* 

CPr  early  in  ev'g ;  moon :  no  A.B.  seen :  after  7|^  ov't  and  obs.  imp. 
Clear.  No  A.B.  to  10** ;  moon  present ;  no  A.B.  from  4  a.  m.  of  8tL 
Clear.    No  A.B.  to  10*». 

Ov't  most  of  evening,  so  that  obs.  was  impos.  to  10*»  and  d's  all  n't. 
M'y  cl'r :  no  A.B.  to  10** ;  sl'tly  unc.  from  crds,  moon;  no  A.B.  susp. 
Ov''t  and  misty.     Rain  about  7**.     Obs.  impos. 
Clear.    A.B.  (28) 

M'y  ov't :  obs.  n'y  impos.  from  cl'ds  and  moon :  none  over  7  or  8. 
Sky  entirely  ov't  till  7**  and  mostly  so  until  10**  40°*.*  (29) 

Clear.    No  A.B.  to  10^**.     Moon  present. 

Clear.  No  A.B.  to  7^,  when  moon  rose,  and  none  seen  after  to  10**. 
Clear.*  (30) 

Mostly  clear.    A.B.  from  twilight  to  10**  at  least.*  (31) 

Mostly  ov't  at  6**.     (No  later  record.) 

M'y  cl'r :  no  A.B.  to  10**,  or  pos.  an  exceedingly  fidnt  reflection,*(32) 
Hazy.    No  A.B.  to  10**. 
Ov't     Obs.  impos.  to  10**. 
Clear.    No  A.B.  to  10**. 

Ov't.    Snowing.     Obs.  impos.  to  10**,  and  probably  all  night. 
Mostly  ov't  at  6** :  Clear  at  10**.    No  A.B.  to  10**. 
Clear.    No  A.B.  to  9**. 
Clear.     No  A.B.  to  10**. 
Clear.    No  A.B.  to  10**. 
Mostly  clear.     No  A.B.  to  10**. 
Clear.    Slightly  hazy.     No  A.B.  to  10**.* 
Clear.    Low  fog.    Brilliant  A.B.* 
Ov't    Misty.     Obs.  impos.  to  10**. 
Ov't  most  of  ev'g  to  10**  and  prob.  all  n't :  obs.  n'y  impos. :  none  seen. 
Mostly  clear  at  10**.     No  A.B.  at  10**.    Most  of  the  evening  cloudy. 
Ov't     A.B.  seen.  (36) 

Clear.    No  A.B.  to  10\ 

Mostly  ov't.    No  A.B.  to  9**,  after  which  clouds  interfere.* 
Clear.    No  A.B.  to  10**. 

Ov't  Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't  Obs.  impos.  to  10**,  and  doubtless  all  night. 
Clear.    No  A.B.  to  9**.    Full  moon. 

Clear.    No  A.B.  to  9**.  [fore  uncertain. 

Half  clear  at  6**.   No  A.B.  seen  to  10** ;  cloudy  and  moonlight,  there- 
Clear.     No  A.B.  to  10**. 
Clear.    No  A.B.  to  10\    Moon. 
Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night. 


IS! 


Nov.  6th.— A  great  coronal  aarora  about  Ilk.  I  did  not  see  it.  Seen  early  in  the  eveninfi: 
«t  Norfolk,  Conn.,  by  Mr.  R.  Gaylord,  but  overlooked  here. 

Nov.  14th.— It  was  then  clearing  rapidly.  Magnificent  rose-red  aororal  liffht  covering  the  en- 
tire hemisph^e :  brightest  about  6h  m.  t    Nec<Ue  exceedingly  disturbed.  [Bee  Dec  90th,  184S.] 

Nov.  17tn. — Slight  A.B.  to  Sb  or  untU  moon  rose ;  after  which  it  could  be  seen. 

Nov.  18th. — I  saw  no  streamers ;  but  early  much  diffuse  reddish  light :  after,  a  distinct  archj 
with  vertex  about  5°  high  and  dark  segment  beneath,  all  fluctuating  ana  ever  changing ;  loud 
roar  of  waves  (probably  those  of  the  Atlantic)  distinctly  audible. 

Nov.  dOth.— Mr.  J.  H.  Dulles  and  Mr.  J.  D.  Whitney  report  a  single  streamer  seen  by  them 
«bout  lib  50iB. 

Nov.  80th.— An  aurora  is  reported  to  me  which  must  have  been  considerable,  but  much 
obscured  by  clouds.    I  was  In  the  house  most  of  the  evening. 

Dec  5th.— A  few  red  streamers  in  N.E.  about  5li  45in  reaching  to  lenith,  not  much  seen  after; 
evening,  especially  latter  part,  very  un&vorablc    I  did  not  see  it  at  alL 
.DecTrth.— Yet  a  Ikhit  one  f  ospected,  but  uncertain  on  account  of  moon. 
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Ov't  and  raining  all  night.     Obs.  impos.  [tain  on  ac't  of  cPdg, 

Clear  at  10**.     No  A.B.  to  10**.     Some  auroral  light  susp.,  but  unceiv 

Ov't  at  6*» :  clear  at  10\    No  A.B.  to  \0\ 

Clear.    No  A.B.  to  10*». 

No  A.B.  all  night,  yet  slightly  uncertain  on  account  of  cloudiness. 

Clear.     No  A,B.  visible. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.     No  A,B.  to  10**,  nor  from  4*»  to  6*»  a.  m.  of  25th. 

Mostly  clear.     No  A.B.  to  10**. 

Ov't.    No  A.B.  to  10**,  or  possibly  a  very  faint  light. 

Mostly  ov't.    No  A.B.  seen,  but  obs.  nearly  impos.  to  10^. 

Clear.     A.B.  scarcely  detected  before  8^**.  (36) 

Partly  clear.    Obs.  uncertain ;  after  10**  m'y  cl'r  and  no  A.B.  visible. 

Clear.     A.B.  faint ;  I  saw  no  streamers.  (37) 

Mostly  clear.     No  A.B.  to  10**. 

Clear.    No  AB.  to  10**. 

Ov't.     Obs.  imoos.  to  10**. 

Mostly  clear.     No  A.B.  visible,  but  obs.  rather  imperfect. 

Obs.  impos.  most  of  ev'g  and  n't  on  ac't  of  cl'ds :  no  A.B.  seen  or  susp. 

Clear.     A.B.  seen;  not  till  9**  to  10**.*  (38) 

Clear.    No  A.B.  to  10**. 

Very  wet  fog  during  ev'g.   No  A.B.  seen ;  obs.  nearly  impos.  to  10**. 


No  A.B. 
Raining. 
NoA.B. 
No  A.B. 
NoA.B. 
NoA.B. 


to  10**. 
Obs.  impos.  to  10**. 
to  10\ 
to  10\ 
to  10**. 
to  10\ 


Obs.  impos.  to  10**,  and  probably  all  night 
mostly  ov't  at  10^♦ 


n 


Clear. 

Ov't 

Clear. 

Clear. 

Clear. 

Clear. 

Ov't 

Clear.* 

Mostly  clear  at  6** : 

Clear.* 

Fog.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.    No  A.B.  to  10\* 

Clear.    No  A.B.  to  10**. 

Obs.  nearly  impos.  on  account  of  cloudiness.    None  suspected. 

Many  cirrous  clouds:  fair.     No  A.B.  to  10**,  and  prob.  all  night 

Ov't.    Obs.  doubtful  on  account  of  clouds.     None  suspected.* 

Mostly  clear.    A.B.  seen.*  (41) 

Ov't.    Obs.  inipos.  to  10**,  and  probably  all  night. 

Clear.    No  A.B.  to  10**. 

Driving  storm.     Obs.  impos.  all  night 

Ov't  at  6**.    Clear,  in  whole  or  in  part,  later.*  (42) 


JaiL  6th.— Many  red  patches  and  some  white  streamers ;  greatest  altitude  about  W^,  Bright 
moon. 

Jan.  15th.— A  veir  fidnt  light  in  the  N.  between  9h  and  10b,  but  moon  soon  rose  and  obscured  it. 

Jan.  16th.— No  A.B.  during  eyeuing  up  to  9h  SOn,  when  it  became  cloudy.  Between  lOb 
and  llh,  through  the  broken  clouds,  I  saw  unusual  light.  I  presume  there  was  an  aurora.  [A 
decided  aurora  at  4  a.  m.    I  did  not  see  it.1 

Jan.  17th.— No  A.B.  to  lOh,  yet  a  very  faint  light  appeared  to  lie  low  in  the  N.  about  UK 
Uncertain. 

Jan.  19th.— At  one  time  I  suspected  there  was  a  very  faint  light,  but  I  am  uncertain. 

Jan.  28d.— I  have  since  heard  that  a  lady  saw,  about  10b,  through  breaks  in  the  clouda,  an 
auroTml  corona.    Needle  not  inspected. 

Jan.  94th.— Bright  low  arch;  red  stains  in  N.W.;  streamers,  none  hi^^er  than 40^.  Bank 
about  No.  6. 

Jan.  28th.— A.B.  seen,  chiefly  between  Ob  and  lOh;  streamers  about  40^  high.  Raiik  about 
No.  6.   None  visible  at  4  ▲.  M.  of  29th.    Seen  at  Buflfolo,  N.  Y. 
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Herrick^B  Auroral  RegiiUr. 

Clear.    No  A.B.  seen  to  10**. 

Clear.     No  A.B.  to  10^. 

Clear.     No  AB.  to  10*». 

M'y  bv't.    Obs.  uncertain  on  ac't  of  cPds  and  moon :  none  detectecL 

Clear.     No  A.B.  to  10*». 

Ov't,  snowing  at  6** :  scattered  donds  at  10^.    No  A.B.  to  10*".*  (48) 

Mostly  clear.    No  A.B.  to  10*". 

Clear.    No  A.B.  to  10*». 

Clear.    No  A.B.  to  ltf». 

Ov't.     Obs.  impos.  to  10^**. 

Clear  at  6** :  mostly  ov't  at  10^.     Obs.  nearly  impos.  to  11**.* 

Mostly  ov't.    Obs.  impos.  to  11^. 

Half  clear.    No  A.B.  to  10*».  [Mr.  A.  B.  Haile.) 

Ov't.    Obs.  impos.  to  10^:   (cl'r  after  11^;  no  A.B.  according  to 

Ov't.     No  A.B.  early  in  evening;  afterwards  obs.  impos.  to  10**. 

Raining.     Obs.  impos.  to  10**. 

Clear.    No  A.B. 

Ov't.     Obs.  impos.  to  10**. 

Ov't.   Obs.  impos.  to  1 0**,  except  a  few  minutes  at  9** ;  no  A.B  then.* 

Clear.    No  A.B. 

A.B.  noticed  first  about  10** ;  seen  also  at  12**  and  aftier.*  (44) 

Clear.    No  A.B.  to  10**. 

Clear.    No  A.B.  to  10**. 

Clear.    Splendid  AB. 

Clear.    A  slight  illumination  in  the  N.,  seen  by  Mr.  C.  Rich. 

M'y  ov't :  obs.  n'y  impos.  on  ac't  of  cl'ds  and  haze :  none  seen  to  iO**V 

Clear.    No  A.B.  to  10**. 

Clear.    No  A.B.  to  10**. 

Clear.    A  very  faint  light  in  N.  to  10**,  prob.  a  distant  A.B.     (47) 

No  A.B.  at  10",  and  obs.  before  nearly  impos. :  no  A.B.  at  4**  (28th), 


85] 


Clear. 

Clear. 

Clear. 

Clear. 

Clear. 

Ov't; 

Ov't 

Ov't 


No  A.B, 
No  A.B, 
NoA.B. 
NoA.B. 
NoA.B. 


to  10**. 
to  10**. 
to  10**. 
to  10\ 
to  10**. 


Moon  in  the  way.* 


foggy.     Obs.  impos.  to  11**. 

Ods.  nearly  impos.  all  the  evening  to  10**.    None  suspeotedr 
Obs.  impos.  to  10**,  and  probably  all  night. 


Ov't  and  snowing.    Obs.  impos.  to  10**. 

Obs.  nearly  impos.  during  the  evening. 

No  A.B.  to  10\ 

No  A.B.  to  9**. 

No  A.B.  to  10**. 

No  A.B.  tolli\ 
Mostly  clear,  hazy.    No  A.B.  to  9^**. 

Clear  at  6**.     Clear  in  E.  at  10** ;  cloudv  in  W.    Slight  A.B.*    (48) 
Ov't.    Obs.  impos.  to  10**,  and  probably  all  night 
Ov't.    Snowing.     Obs.  impos. 


Ov't 

Clear. 

Clear. 

Clear. 

Clear. 


Feb.  Sd.— A.B.  seen  between  5  and  6  ▲.  m.  (4th) ;  red  colors :  (Mr.  A.  B.  Street) 
Feb.  8th.— Some  unoBtial  Vif^i  suspected,  bat  it  Is  yery  uncertain. 
Feb.  16th.— Mr.  J.  Hnntinii^ton  thinks  he  saw  A.B.  at  lib. 
Feb.  18th.— A  smaU  display,  but  few  streamers. 
Feb.  28th.— Query.    A  red  aurora  at  41i  to  5h  a.  m.  of  March  Ist  f 

March  15th.— Not  discoverable  until  about  9li.    Up  to  lOis  there  was  but  little  action.    Not 
oyer  No.  a    Watched  only  until  10b. 
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Hay 


Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Mostly  clear  at  e\    Mostly  ov't  at  10^.*  (49) 

Mostly  clear,  slightljr  hazy.     No  A.B.  to  10**.     Obs.  nncertain. 

Hazy :  no  A.B.  all  night ;  hazy  from  3** :  mod.  AB.  c'd  not  be  seen. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't.    Misty.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Mostly  ov't  at  6**.     Clear  at  10**.    No  AB.  to  10**. 

Fair.    No  AB.  to  9**. 

Clear.    No  AB.  to  10**. 

Snowing  slightly.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.    Obs.  impos.  to  10**. 

Ov't. :  obs.  impos.  most  of  ev'g ;  cl'r  a  short  time  at  8** ;  no  AB.  seen. 

Clear.     No  A^.  to  10**.    Moon  interferes. 

Clear.    No  AB.  to  10**. 

Clear.    No  AB.  to  9**. 

Clear.    No  AB. 

Ov't,  with  thick  haze.     Obs.  nearly  impos.  to  10**. 

No  AB.  seen  to  9^^**,  but  obs.  very  unc.  on  ac't  of  clouds  and  moon. 

Mostly  clear.    No  AB.  to  10**. 

Dense  haze.     Obs.  impos.  to  10**,  and  probably  all  night 

Clear  at  6**.    No  AB.  to  10**. 

Rain  storm  during  evening.     Obs.  impos. 

No  AB.  to  10**. 

Clear.    No  AB.  to  9i\ 

Clearing  at  6**.    Mostly  clear  at  10**.    No  A.B.  to  10**. 

Clear.    AB.,  slight.    No  streamers  detected.  (50) 

Raining.    Obs.  impos. 

Clear.    No  A.B.  during  the  evening  to  9^^**. 

Obs.  uncertain  on  account  of  clouds.    Possibly  a  very  faint  light. 

Clear.    No  AB. 

Thickly  ov't    Obs.  impos.  to  11**,  and  doubtless  all  night 

Ov't    Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't     Obs.  impos.  to  12**.* 

Mostly  ov't  at  6**.     Clear  at  10**.    No  AB.  to  10^**. 

Thinly  ov't    No  AB.  seen.    Cloudy  about  horizon. 

Clear.    No  AB.  to  10**. 

Ov't    Obs.  impos.  to  10**,  and  probably  all  night 

Ov't  at  6**.     Clear  at  10\    No  AB.  to  10\ 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't:  rainy.    Obs.  impos. 

Clear.    No  *A.B.  visible  to  10**.     Moon  however  interferes. 

Ov't.     Rain  during  evening.     Obs.  impos.  to  10**. 

Clear.     AB.,  splendid.*  (51) 

Clear.     A.B.,  moderate :  streamers  and  red  spots.  (52) 

Partly  ov't    No  A.B.  seen,  but  obs.  unc.  on  ac't  of  moon  and  haze. 

Ov't :  obs.  impos.  to  10**,  and  doubtless  all  night :  rain  during  night 

Mostly  clear.     No  A.B.  to  12**.    Moon  inteneres. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Raining.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Obs.  nearly  impos.  on  account  of  clouds  and  moon. 


March  19th.-~Slight  A.B.  between  9h  and  lOh  and  perhaps  earlier.    Clouds  interfered  much 
with  observation. 

i^iril  19th.— After  that  mostlv  clear,  and  apparently  a  faint  light,  but  uncertain. 

April  29th.— Whole  N.  demi-hemisphere  covered  with  streamers  and  spots,  of  red  and  white ; 
streamers  convei^ged,  but  the  corona  was  not  distinctly  formed.    Rank  about  No.  9. 
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Ov't  at  10^ :  obs.  then  impos. ;  did  not  observe  early ;  then  pos.  clV. 

Ov't.    Raining.     Obs.  impos.  to  10**,  and  doubtless  all  niAt. 

Ov't.    Obs.  impos.  to  10**.  [moon  and  clouds. 

Rain  at  6** ;  hafr  clear  at  10*» :  no  A.B.  to  10**.    Obs.  una  on  ac't  of 

Mostly  clear.     No  A.B.  to  10**.    Moon. 

Ov't.     Obs.  impos.  to  10**. 

Clear.     No  A.B.  to  10**. 

Mostly  clear.     A.B.,  moderate.*  (53) 

Clear :  hazy  about  horizon.    No  AB. 

Ov't.     Obs.  impos.  to  12**. 

Ov't.     Rain  during  night.     Obs.  impos.  to  10**,  and  d's  all  night. 

Clear.    No  A.B.  to  11**. 

Clear.    No  A.B.  to  10**. 

Half  clear:  noA.B.to9**:  sky  som't  hazy  and  cPy ;  obs.  a  little  una 

Ov't.     Obs.  impos.  to  10**. 

Half  clear  at  6** ;  raining  at  10** :  obs.  impos.  to  11**,  and  p.  all  night.* 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  ni^ht. 

Ov't.     Obs.  impos.  to  10^**,  and  probably  all  night. 

Obs.  uncertain  on  account  of  clouds ;  pos.  a  faint  light  about  9**. 

Ov't.     Obs.  impos.  to  10**. 

Ov't;  rain  between  9**  and  10**.     Obs.  impos.  to  10**. 

No  A.B.  to  10**.    Moon. 

Mostly  clear.    No  A.B.  to  10**.    Moon. 

No  A.B.  to  10**.    Moon. 

Clear  at  6**.     Obs.  nearly  impos.  to  10**  on  ac't  of  clouds  and  mooa. 

Ov't.    Obs.  impos.  to  10**,  and  probably  all  night. 

No  A.B.  to  10**.    Moon. 

Clear.    No  A.B.  to  10**.    Moon. 

Ov't,  rain.     Obs.  impos.  to  10**. 

Partly  ov't.     Obs.  nearly  impos.  on  account  of  clouds  and  moon. 

Ov't,  drizzling.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.    No  A.B.  to  10**.    Moon. 

Mostly  clear.    No  A.B.  to  10**.    Moon. 

Mostly  clear.    No  A.B.  to  10**.    Moon. 

Clear.    No  A.B.  to  10**. 

Clear.    No  A.B. 

Half  clear:  obs.  una  on  ac't  of  clouds;  apparently  a  faint  light. 

Obs.  uncertain  early  in  the  evening:  none  at  10**. 

Clear.    No  A.B.  to  10**. 

Clear.    No  A.B.  to  10^ 

Clear.    No  A.B.  to  10\ 

Nearly  ov't.     Obs.  nearly  impos. 

Clear.    No  AB.  to  10**. 

Clear.    No  A.B.  to  9^**. 

Clear.     No  A.B.  to  10\ 

Partly  clear.     Obs.  una  on  ac't  of  clouds.    Prob.  none  to  10*". 

Clear.    No  AB.  to  10i\ 

Ov't.     Obs.  impos.  to  12**. 

Ov't.     Obs.  impos.  to  10**. 

Clear.    A B.,  distinct :  a  low  arch  with  occasional  streamers.*  (54) 

Clear.    AB.,  streamers,  some  colored,  and  40**  to  50**  high.      (55) 


May  Uth.— Chiefly  a  dlfltise  niamlnatlon  about  K.  horizon,  with  occasional  streamers. 
May  28d.— Possibly  auroral  light  seen  through  clouds. 
June  96th.— Watched  for  a  few  minutes  only,  about  lOh  SOm. 
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Moon.* 

Moon.  [susp.  to  10**. 

obs.  one.  on  ac^t  of  cPas :  none 


(66) 


Ov't     Obs.  imnos.  to  11^  on  account  of  clouds. 

Mostly  clear.     No  A.B.  to  11^.    Moon. 

Clear.    No  A.B.  to  \\\    Moon. 

Ov't     Obs.  impos.  to  10^,  and  probably  all  night. 

Ov't     Obs.  impos.  to  10*».     Thunder  storm  at  3^**  A.  m.  (2d). 

Obs.  n'y  impos.  to  10^  on  ac't  of  cl'ds  in  N. ;  frequent  lightning  in  N. 

Partly  ov't.     Obs.  unc.  to  10**  on  ac't  of  cl'ds  and  moon :  prob.  none. 

M'y  clear.    No  A.B.  to  1 1**,  but  moon  and  some  cl'ds  interf  a  little. 

M'y  ov't ;  frequent  lightning  in  N. :  obs.  impos.,  or  nearly  so  to  10**. 

Clear.    No  A.B.  to  10*».    Moon. 

Clear.    No  A.B.  to  11»».    Moon. 

Clear.    No  A.B.  to  10*».    Moon. 

Mostly  clear.    No  A.B.  to  11*». 

Mostly  clear.    No  A.B.  to  10^ 

Frequent  I'tnings  in  N.  in  the  ev'g 

Ov't    Obs.  impos.  to  10*». 

Cl'r:  noA.B.tolO*».  [A.B.  at  ll^  according  to  Mr.  A.  B.H.] 

Clear.    No  A.B.  to  \0\ 

Clear:  A.B.,  moderate,  diffuse  light  and  occasional  streamers.*  (57) 

Mostly  clear.    No  A.B.  to  10*». 

Clear.    No  A.B.  to  10^ 

Ov't,  rain.     Obs.  impos.  to  10. 

Clear.    Possibly  some  auroral  light ;  very  little,  however,  if  any. 

Obs.  impos.  on  account  of  clouds  and  storms. 

Clear.    No  A.B.  to  10\ 

Clear.    No  A.B.  to  10*». 

Clear.    No  A.B.  to  iP. 

No  obs.  except  at  10*^,  when  it  was  partly  cloudy  and  no  A.B.  susp. 

Clear.    No  A.B.  to  10*». 

Ov't,  rain.     Obs.  impos. 

Clear:  no  A,B,  to  10\* 

Mostly  ov't  in  N.     Obs.  nearly  impos.  to  10"*.    None  suspect 

Clear.    No  A.B.  to  10^^    Moon.*  (59) 

Clear.    No  A.B.  to  12*». 

Cloudy.     Obs.  impos.  to  10**. 

Clear.    No  A.B.  to  10\    Moon. 

Clear.    No  A.B.  to  10"*.    Moon. 

Clear.    No  A.B.  to  10*».    Moon, 

No  obs.    If  conspicuous  A.B.  was  visible  I  should  have  heard  of  it. 

u  ((  ((  a  a  u 

Mostly  clear.    No  A.B.  to  11**.    Moon. 
Mostly  clear.     No  A.B.  to  11**.    Moon. 
Clear.    No  A.B.  to  10**.    Moon. 
Ov't.    Obs.  impos.  to  2**  a.  m.  of  the  10th. 

Ov't  and  raining.     Obs.  impos.  to  12**. 

Clear.    No  A.B.  to  10\ 

Mostly  clear.     Obs.  uncertain. 

Clear.    No  A.B.  to  10**.  [somewhat  uncertain. 

Obs.  impos.  to  9** ;  partially  clear  about  10**,  and  no  A.B.  seen :  obs. 


July  9Ui.— Dr.  W.  Tally  suspected  an  aurora  before  the  moon  rose,  but  there  is  mach  oncer- 
taintY  about  it 

July  IMh.— None  above  90o  altitude  whUe  I  iratched. 

July  27th.— [A.  B.  seen  about  llh  by  Mr.  A.  B.  HaUe ;  streamers  J 

July  29th.— A  fidnt  auroral  light  suspected,  but  uncertain.  [A.B.,  streamers  seen  about  Uk 
1^  Mr.  A.  B.  HaUe.] 
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aear.    NoA.B.  toll^ 

Clear.    No  A,B.  to  10*». 

Clear.    No  A.B.  to  10^. 

Ov't  at  10** ;  previously  chiefly  clear,  and  no  A.B. 

Ov't.     Obs.  impoB.  to  10^.    Lightning  during  the  evening. 

Partly  clear.* 

Clear.    A  little  A.B.  about  midnight :  none  seen  previously. 

Mostly  ov't.    Obs.  nearly  impos. 

Raining.    Obs.  impos. 

Clear.    No  A.B.  to  10»».    Moon  sets  at  9'*  55™. 

Ov't.     Obs.  impos.  to  10^. 

Clear.     A.B.  to  10»».* 

Mostly  ov't.    Obs.  impos.  to  10**. 

Clear.    No  A.B.  to  10^.    Moon. 

Ov't.    Obs.  inipos.  to  10**,  and  probably  all  night. 

Clear.    No  AB. 

Clear.    No  A,B. 

Clear.    No  A.B.  to  10**.    Moon. 

Clear.    No  A.B.    Moon. 

Clear.    Faint  red  stains  of  A.B.  about  8**.* 

Clear.    No  A.B.  to  10**.    Moon. 

Clear.    Some  auroral  streamers,  very  faint. 

Clear.    No  A.B.  to  10**. 

Clear.    No  A,B.  to  10**. 

Clear.    Faint  auroral  liffht  to  9^** ;  about  11**  streamers. 

Mostly  ov't.     Obs.  neany  impos. 

Ov't  and  rain.    Obs.  impos. 

Clear.     A.B.  during  evening  and  night.* 

Clear.    A.B.  from  end  of  twilight  onward.* 

Mostly  ov't.    A.B.  seen  through  the  broken  clouds.* 

Mostly  ov't.    A,B.  seen  through  the  broken  clouds.* 

Mostly  ov't.     A.B.  seen  very  imperfectly  through  the  clouds.* 

Ov't.    Obs.  impos.  after  about  8**.    No  obs.  previously. 

Clear.    No  A.B. 

Clear.    No  A,B.,  or  possibly  a  very  faint  light. 

Ov't.     Obs.  impos. 

Ov't.     Obs.  impos.  to  10**. 

Clear.    No  AB.  to  9**.    Moon  begins  to  interfere. 

Clear.    No  A.B.  to  9**. 

Ov't.    Obs.  impos.  to  9**. 

Ov't.    Storm  from  N.N.E.    Obs.  impos.  to  10**  and  all  night. 

Ov't.    Obs.  impos. 

Ov't.    Obs.  impos. 

Clean    No  A.B. 

Clear.    No  A.B.,  and  none  at  4**  a.  m.  of  Oct.  1st. 


n 


(62) 


(63) 
(64) 

(65) 


(66) 
(67) 
68) 
69) 
70) 


Aug.  23d.--6ome  tumsnal  light  in  the  N.  but  no  streamers  noticed  to  lOh.  A  Mot  A3,  prob- 
ably.    [Mr.  A.  B.  Halle  saw  streamers  between  lOh  and  Ilk.] 

Aug.  28th.— Little  else  than  a  diflhse  light— «n  occasional  low  streamer. 

Sept.  6th.— Moon  interferes  greatly.    Saw  no  streamers,  but  did  not  watch  long. 

Sept.  18th.— A  (fistinct  arch  Kom  1^  to  2^  high  in  N.    I  saw  no  streamers. 

Sept.  14th.— Oroups  of  short  streamers  at  an  altitude  of  40^,  gliding  westward.  Not  a  T^ry 
great  display.    (Seen  at  Richmond,  Ey.) 

Sept.  15th.— Probably  not  a  great  display. 

Sept.  16th.— No  streamers  noticed,  but  a  strong  illumination. 

Ibept.  17th.— No  doubt  as  to  Its  ezlBteace ;  but  much  uncertainty  as  to  its  extent. 
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Clear.    No  A.B.  to  9^.    Moon. 

Mach  clouded:  obs.  gcarcely  pos.  on  ac^t  of  cPda  and  moon  to  10*^. 

Clear.    No  A.B.  to  10^.    Moon. 

Clear.    No  A.B.  to  9*>.    Moon. 

Clear.    No  A.B.  to  10^. 

Quite  cloudy.     No  A.B.  seen,  but  obs.  unc.  [any  magnitude. 

CPr :  no  A.B.  to  moonrise ;  afL  not  easy  to  det. ;  p.  (at  least)  none  of 

Clear.    No  A.B.  to  9\ 

Cloudy.    Obs.  nearly  or  quite  impos.  to  9**. 

Ov't  and  rainy.     Obs.  impos. 

Clear  to  9^^^.    No  A.B.  to  that  time. 

Ov't.    Obs.  imnos.  to  10**. 

Mostly  clear.    No  A.B.  to  9^. 

Ov't.    Obs.  impos.  to  11^. 

Clear  about  8**,  and  after.    No  A.B.  to  10**. 

Clear.    Slight  auroral  dawn  in  the  north.  (71) 

Clear.    No  A.B.  to  9*». 

Much  ov't,  and  obs.  som't  unc. :  no  A.B.  detected ;  prob.  none  to  9**. 

Ov't  and  stormy  from  E.     Obs.  impos.  to  10**. 

Partly  ov't :  obs.  unc. :  a  little  unusual  light  susp.,  but  very  unc. 

Ov't     Obs.  impos.  to  9**. 

Clear.    No  A.B.  to  10**,  or  at  12**. 

Ov't.    Obs.  scarcely  possible  to  10**.    Probably  none. 

Ov't  and  stonny.     Obs.  impos.  to  10**.     Began  to  clear  about  10**. 

Clear.     No  A.B.  to  10**.     Moon  early  part  of  evening. 

Clear.    No  A.B.  to  ll^ 

Hazy.    Obs.  di£ ;  haze  and  moon :  no  great  display,  p.  none  at  all. 

Ov't  and  stormy.     Obs.  impos.  all  night  probaoly. 

Clear.    No  A.B.  to  10**.    Moon  interferes. 

Partly  clear :  obs.  unc.  on  ac't  of  cl'ds  and  moon ;  prob.  none  to  10**. 

Clear.    No  A.B.  to  10**.    Moon. 

Partly  clear  to  8**,  aft.  clouds.    No  A.B.  seen :  obs.  nearly  impos. 

Clear.    No  A.B.  to  9^**.    Full  moon. 

M'y  cl'r :  no  A.B.  seen  to  9**,  but  obs.  very  d'l  from  moon  and  haze. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  and  rainy.    Obs.  impos.  to  10**,  and  doubtless  all  night. 

Mostly  clear.    No  A.B.  to  10**. 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  ni^ht  [night. 

Ov't,  very  heavy  rain  d'g  ev'g  with  some  lightmng ;  obs.  impos.  all 

Mostly  clear.    J^o  A.B.  to  9\ 

Clear.    No  A.B.  to  10**. 

Ov't     Obs.  nearly  impos.  to  9**.     None  seen. 

Partly  clear:  A.B. ;  aoout  11**  several  fine  streamers.*  (72) 

Ov't  to  10**.    A.B.  seen  aftier  10**.*  (73) 

Clear.    Slight  A.B.,  diffuse  light,  seen  to  10**.  (74) 

Ov't    Rainy  and  foggy.     Obs.  impos.  all  night. 

Partly  clear.    No  AJB.  to  11**. 

Clear.    No  A.B.  to  9**. 

Ov't,  snowing.    Obs.  impos.  to  10**. 

Clear.    No  A.B.  to  10**. 

Ov't  till  about  9**.    No  A.B.  between  9**  and  10**    Sky  very  clear. 

Clear.    No  A.B.  to  10**. 


Not.  12th.— Light  seen  all  night  through  the  clouds. 
Not.  18th.— Not  Tery  great,  according  to  reports  of  others. 
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M'y  ov't :  no  A.B.  about  6"* ;  soon  after  that  ov't,  and  obs.  imp.  to  lO**, 
Ov't:  obs.  nV  imp.,  oc'l  breaks  in  cl'ds;  mooni 


inter£;  prob.  none. 
(76) 


(76) 


Clear.     No  A.B.    Moon  interferes. 

Clear.    Very  fine  A.B.* 

Clear.    No  A.B.  to  10^    Moon. 

Ov't,  snowing.     Obs.  impos.  to  10**. 

Clear.    No  A.B.  to  9^.    Moon. 

Clear.     No  A.B.  to  9^. 

Mostly  clear.    No  A.B.  to  9^. 

Ov't    Obs.  imnos.  to  10**. 

Mostly  clear.    No  A.B.  to  12**.    Moon. 

Mostly  clear.    No  A.B.  to  11**. 

Ov't  all  night;  snow.    Obs.  impos.  all  night,  and  morning  of  5tlL 

Ov't     Obs.  inrpos.  to  10**. 

Clear.    No  A.6.  all  night.     Shooting  stars  in  unusual  numbers. 

Clear.    No  A.B.  to  10**.    Shooting  stars  in  unusual  numbers. 

Clear.    No  A.B.  to  10\ 

Clear  till  7**  5°^.    No  A.B.  to  that  time ;  after  that  ov't 

Partly  clear  till  7^**.    No  A.B.  to  that  time ;  after  that  ov't 

Ov't  to  8**,  after  that  clear.    No  A.B.  from  8**  to  10**. 

Clear.    No  A.B.  to  ^\ 

Mostly  cloudv;  breaking  away  about  10**.* 

Almost  wholly  ov't,  and  misty :  obs.  nearly  impos.  all  night 

Clear.    No  A.B.  to  9**. 

Clear.     No  A.B.  to  9** ;  or  from  4**  to  6**  next  morning. 

Ov't:  snowing  after  74^     Obs.  impos.  to  ll^ 

Ov't  to  10**  and  obs.  impos. ;  at  10**  clouds  broken :  no  A.B.,  I  think. 

Ov't  to  9i*  with  oc'l  breaks;  obs.  imp. ;  cl'y  early  on  mom.  of  20th. 

Mostly  clear  to  10** ;  hazy  toward  horizon.* 

Ov't  all  evening  to  10^^**,  except  for  a  few  minutes.    No  A.B.  then. 

Clear  in  early  part  of  ev'g,  cl'y  aftier. :  no  A.B.  seen ;  moon  present 

Mostly  clear.    No  A.B.  seen  to  10**.    Moon. 

Mostly  clear.    No  A.B.  to  10**. 

Mostly  ov't     Obs.  nearly  impos.  to  10**. 

Clear.     No  A.B.  to  10**,  but  moon.    None  at  5^^**  next  morning. 

Ov't  to  about  10** ;  after  that  partly  clear.    Moon.    No  A.B.  seen. 

Ov't,  thinly  and  thickly :  obs.  impos.  to  10**, 

Clear.    No  A.B.  to  10**.    Moon 

Cl'r  to  8** ;  som't  cl'y  aft;. :  no  A.B.  to  9** ;  moon ;  ov't  at  6**  of  31st 

Clear.    No  A.B.  to  12**.    Moon. 

Py  clear  to  1 1** :  no  A.B.  seen  to  that  time :  moon :  ov't  next  mom. 

Ov't     Slight  snow.     Obs.  impos.  to  10**,  and  probably  all  night 

Ov't     Obs.  impos.  to  9**,  and  probably  all  nifflit 

Ov't    Obs,  impos.  to  10**,  and  probably  all  night 

Clear  to  about  8**  40"*.    No  A.6.  to  that  time.    Ov't  afterwards. 

Clear.    No  A.B.  to  10\ 

Ov't,  and  rainy  part  of  evening.    Obs.  impos.  to  10**. 

Very  clear.    Wmdy.    No  A.B.  to  12**. 

Ov't :  obs.  impos.  to  9**,  and  d's  all  night ;  snow  during  night 


,  and  doubtless  all  night 


Nov.  35th.— Firet  noticed  about  8h  SOm  a  long  arch  about  15®  high  at  yertez,  quite  persistent. 
About  Oh  an  outburst  of  streamers  with  much  red,  W.  of  N.  No  corona  then.  Borne  spots  in 
W.N.W.  besides. 

Dec.  18th.— A  fidnt  light  in  N. ;  most  probably  an  aurora. 

Dec.  20th.— No  A.B.  seen.    Moon.    Overcast  flrom  lOh,  and  early  in  morning. 
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Feb. 


Ov't  to  %\    After  that  very  clear.*  (77) 

Ov't  from  6**  to  10** :  p'y  cPr  for  a  short  time  at  10*» :  obs.  nV  impos. 

Mostly  clear  all  evemng.    Very  clear  from  10**,    No  A.B.  to  11**. 

Ov't     Obs.  nearly  or  quite  impos.  to  11**.* 

Ov't  from  9i**  to  11\*  (78) 

Mostly  cl'r:  no  A.B.  to  11**,  or  pos.  a  very  feint  light:  clear  at  dawn. 

Very  clear:  slight  A.B.  about  7^** ;  a  very  feint  diffuse  I't  after.  (79) 

Mostly  ov't.    Obs.  nearly  impos.  to  10**.    None  suspected.* 

Mostly  ov't.     Obs.  nearly  impos.  to  10**.     None  suspected. 

Clear.    Fine  A.B.  from  end  of  twilight  to  10**  at  least.*  (80) 

Hazy.     Obs.  nearly  impos.  to  10**, 

Ov't  to  between  9**  and  10^.*  (81) 

Ov't  and  snowing  all  evening.     Obs,  impos.  to  11**.* 

Clear.    No  A.R  to  \2\ 

Clear.    No  A.B.  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9^  at  least,  and  prob.  later.  [obs.  impos. 

Ov't  to  8**,  aft.  m'y  cl'r  to  9^**:  no  A.B.  seen  between ;  at  other  times 

Mostly  clear.     No  A.B.  to  10**.     Moon. 

Partly  clear.    No  A.B.  seen.    Obs.  difficult  and  uncertain. 

Mostly  clear.    No  A.B.  to  10**.    Moon. 

Ov't     Obs.  imnos.  to  10^. 

Ov't,  snow.     Obs.  impos.  to  10^**. 

Clear.    No  A.B.  to  10**. 

M'y  ov't :  obs.  nearly  impos.  to  10** ;  none  seen,  and  yet  som't  susp. 

Mostly  clear.*  (82) 

Very  clear.    No  A.B.  to  10**,  or  (barely  possible)  a  very  faint  light. 

Very  clear.    No  A.B.  to  10**. 

Ov't  to  9**,  after  that  clear.    No  A.B.  to  10**. 

Ov't  to  11**,  and  doubtless  all  night.    Quiet  rain.    Obs.  impos. 

Very  clear.     No  A.B.  to  9^**. 

Ov't.    No  obs.  possible  to  9**,  and  doubtless  to  10**.    [after  9**  ov't. 

Ov't  to  8** ;  fix)m  8**  to  9**  partially  cl'r  but  hazy :  no  A.B.  seen  then ; 

Very  clear.    No  A.B.  to  10**. 

Mostly  clear.    No  A.R  to  10**. 

Clear;  slightly  hazy.     No  A.B.  to  10**. 

Ov't  and  somewhat  rainy.     Obs.  impos.  to  10**  at  least. 

Clear  to  8**.    After,  ov't.    No  A.B.  to  8**. 

Ov't,  and  rainy.     Obs.  to  10**  (at  least)  impos. 

Very  clear:  moon:  low  auroral  bank  during  most  of  evening.    (83) 

M'y  cl'r  most  of  ev'g :  no  A.B.  seen  to  9^**,  but  obs,  unc.  and  difficult. 

Ov't.     Obs,  impos.  to  10**. 

Ov't  to  10**,  ana  doubtless  all  night.    Obs.  impos. 

Ov't  to  10**,  and  all  night.     Rain  during  night.     Obs.  impos. 

Ov't  to  9** ;  partly  clear  at  10** :  no  A.B.  then  visible :  moon  interf. 

Ov't  to  10**,  and  probably  all  night.     Obs.  impos. 


Jan.  10th.— Auroral  bow  of  much  constancy  and  brightness.  A  few  streamers  lO^  or  20^ 
hlflli  between  9h  and  lOh. 

Jan.  18th.— Aboot  9h,  through  a  break  in  the  clouds,  saw  some  light,  bat  probably  nothing 
umaiiaL    Overcast  at  61i  a.  m.  a4th). 

Jan.  14th.— A  narrow  strip  of  clear  sky  for  about  160o  aronnd  the  N..  yeiy  bright ;  doubtless  an 
A.B.  behind.    Mostly  overcast  at  dh  jl.  m.  (15th) :  some  light  in  nortn. 

Jan.  17th.— [Aurora  Australia  seen  this  day.— Jaar  A)o«  qfFaett,  184D,  p.  876.1 

Jan.  19th. — ^Not  manv  streamers,  but  manv  arched  spots— one  in  horizon  8.  of  E. 

Jan.  81st — ^After  it  cleared  some  auroral  light,  or  a  low  bank,  or  arch,  in  north. 

Jan.  88d«— Beddishness  (?)  of  clouds  about  7b  m. 

Feb.  4th.— Faint  auroral  light,  but  undoubted ;  nrom  about  Sh  Mm  onward. 


Digitized  by 


Google 


24 


fI' 


Id 

25 

26 

27 

28 

March  1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

April    1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 


HerricKs  Auroral  RegUter. 

Clear;  slightly  smoky.    No  A.B.  to  10^**.    Moon.* 

Ov't ;  rain  from  easterly  quarter.     Obs.  impos.  to  10^. 

Ov't  to  9^^ ;  nearly  clear  then.    No  A.B.  seen.    Moon  near  the  fiilL 

Ov't  and  raining  to  11^.     Obs.  impos.     Snow  during  night. 

Clear  to  7^**  (moonrise).     No  A.B.,  and  none  seen  to  l(r. 

Ov't  to  9^**,  and  probably  all  night.    Obs.  impos.    Snow  storm. 

Very  clear.    No  A.B.  to  91*". 

Very  clear.    No  A.B.  to  10*». 

Mostly  clear.     Faint,  but  decided  A.B.  at  8**,  and  up  to  10^.*      (84) 

Clear.    No  A.B.  to  10^ 

Clear.    No  A.B.  to  10\ 

Ov't  and  rainy.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

Ov't  to  9^^**,  and  obs.  impos. ;  clearing  at  10**,  but  no  A.B.  seen,* 

Very  clear.     A.B.  seen  from  dark ;  diffuse  light  with  low  arch.*  (85) 

Very  clear.    No  A.B.  to  10*". 

Clear.    No  A.B.  to  10*». 

Partly  clear.     No  A.B.  to  10^ 

Clear.     No  A.B.  to  10»». 

Very  clear.     Slight  A.B.*  (86) 

Partly  clear.    No  A.B.  to  10^,  or  pos.  a  very  faint  Ft,  but  donbt^iL 

Ov't.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

Mostly  ov't,  and  moon.     Obs.  nearly  impos.  to  10^.    None  see^« 

Ov't.     Obs.  impos.  to  10^. 

Ov't;  sleet  fallmg.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't ;  drizzle.     Obs.  impos.  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  probably  most  of  the  night. 

Mostly  ov't.    Obs.  impos.  to  l(r.  [have  been  detected. 

M'y  ov't  in  N. :  moon :  obs.  nearly  impos.  to  10" :  none  but  No.  1  c'd 

Clear.     No  A.B.  seen  to  10**.     Bright  moonlight. 

Clear.    No  A.B.     Bright  moonlight. 

Mostly  ov't  in  N.     Obs.  nearly  impos.  to  10** :  moon:  none  susp. 

Smoky :  obs.  n'y  impos.  to  10**  on  ac't  of  this  and  moon :  none  susp. 

Ov't:  obs.  impos.  to  10**  and  d's  all  n't:  rain  during  n*t :  full  moon. 

Clear.    No  A.B.  to  10**. 

Clear.    No  A.B.  to  10**.     Moon  rose  10***  after  close  of  twilight 

M'y  cl'r,  hazy.    No  A.B.  seen  to  moonrise  (about  9**),  and  none  afL 

Clear.    No  A.B.  to  10**. 

Ov't.     Obs.  impos.  to  10**. 

Clear,  but  hazy.    No  A.B,  to  10^**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Cl'ss,  but  hazy :  no  A.B.  seen  to  9^** :  obs.  near  hor.  di£ :  p.  none. 

Mostly  clear.    No  A.B.  to  9^**. 

Very  clear.    Very  faint  A.B..  scarcely  visible  before  9**.*  (87) 

Mostly  clear.    No  A.B.  to  10**. 

Ov't.     Obs.  impos.  to  10**. 

Densely  ov't.     Obs.  impos.  to  10**,  and  d's  all  night :  began  to  rain. 

Ov't :  high  wind  and  driving  rain.     Obs.  impos. 

Ov't :  rain  storm  from  N.N.E.     Obs.  impos.  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 


Feb.  95th.— PoBsibly  a  yerr  fidnt  light  in  N.,  bat  uncertain  on  account  of  moon. 

March  Stti.— Streamers  4(n  high  after  lOb,  as  Mr.  H.  L.  Smith  informs  me. 

March  9th.— Perhaps  a  very  fiunt  appearance  of  A.6. 

March  10th.— I  saw  no  streamers,  but  I  watched  only  a  short  time. 

March  15th.— A  soft  low  light  In  !N.  quarter  up  to  10b.    No  streamers. 

April  8th.— Seen  up  to  lOh  10m;  merely  low  diflbse  light. 
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[Mostly  ov't  to  10^,  when  about  half  clear.    No  A.B.  visible  then. 
lOv't  to  10**,  and  doubtless  all  night.     Obs.  impos. 
Ov't  to  10^,  and  doubtless  all  night.     Obs.  impos. 
'  Cl'r :  no  A.B.  during  the  n't :  moon  interC  until  about  1  a.  m.  (19th). 
Mostly  clear.     No  A.B.  seen  to  10^,  nor  at  midnight 
Mostly  clear.     No  A.B.  seen  to  lO*'.    Moon. 
Clear :  faint  A.B.  lying  along  N.  horizon :  I  saw  no  streamers.*  (88) 
Cl'r :  no  A.B.  to  1 1^,  or  pos.  a  very  faint  light :  moon  makes  it  unc. 
M'y  cl'ss,  hazy:  no  AB.  seen  to  lO*",  but  obs.  dif  on  ac't  of  moon 
Ov^t    Obs.  impos.  to  lO^^**.  [and  haze. 

Ov't     Obs.  impos.  to  10*». 

Mostly  clear.    N^o  AB.  seen  to  10**.    Moon  interferes. 
Almost  wholly  ov't.    Obs.  impos.  to  10**. 

Ov't     Obs.  impos.  to  10**.  [ov't  to  10**,  and  obs.  impos. 

Clear  a  few  minutes  at  8** ;  no  AB.  seen  then,  but  twil't  interf :  aft. 
Ov't  and  showery.     Obs.  impos.  to  10**,  and  doubtless  aU  night 
Ov't,  sprinkling:  obs.  impos.  to  10**,  and  doubtless  all  night 


to  10\ 
to  10**. 
to  10**. 


Thunder  storm  during  night 


(89) 


Clear.  '  No  AB. 
I  Clear.    No  AB. 
I  Clear.    No  AB. 
!  Mostly  ov't* 
(Clear.     No  AB.  to  10**. 
j  Clear.     No  AB.  to  9^**,  and  none  at  1**  of  8th. 
jOv't     Obs.  impos.  to  10**.     Thunder  shower  from  1**  to  2**  of  9th. 
■Mostly  clear  in  north.*  (90) 

Clear:  diffuse  auroral  light  in  N. :  no  streamers  noticed  to  11\    (91) 
Clear;  hazy  about  horizon.     No  AB.  to  10**.* 
Clear.    No  AB.  to  10\ 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night:  rain  in  night* 
Mostly  clear  after  9**.    AB.  seen.* 
Mostly  clear  except  a  bank  of  clouds  in  N.  and  N.W.* 
Ov't,  showery.     Obs.  impos.  to  10**,  and  probably  all  night. 
Ov't;  rain  during  night:  obs.  impos.  to  10**,  and  prob.  all  night 
Mostly  clear ;  few  clouds  about  N .     Moon  interferes.* 
Clear.     No  A.B.  to  10**.     Moon  interferes. 
Clear;  hazy  near  horizon.    No  AB.  to  10|**. 
Mostly  ov't     Obs.  impos.  (unless  a  very  extensive  aurora)  to  10**. 
Ov't     Obs.  impos.  to  10**,  and  probably  all  night.  [liant 

Clear  to  10**,  when  it  became  ov't.    No  A.B.  seen  to  10** :  moon  bril- 
Ov't    Obs.  impos.  to  10**,  and  probably  all  night. 
Clear.    No  AB.  to  9^**.    Moon  brilliant 
Mostly  ov't.    Obs.  impos.  to  10**.    None  suspected. 
Ov't,  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
M'y  ov't :  obs.  n'y  or  quite  impos.  to  1 1**,  and  d's  all  n't :  none  susp. 
Clear :  no  AB.  at  9** :  moon  rose  about  9**  10*** :  no  AB.  seen  to  10**. 


f.i 


•  April  2l8t.— [Streamers  were  seen  here  however.]  I  saw  the  same  appearance  at  8b  jl  m. 
of2§d. 

May  5th.— Through  openings  in  clouds  an  nnnsaal  light  appeared  in  N.,  doubtless  an  A.B. 
rVei7  floe  display,  perhaps  coronal,  as  I  hear  fh>m  good  authority.] 

May  9th. — A  fiunt  auroral  dawn  visible  all  the  evening  up  to  lOh  at  least    I  saw  no  streamers. 

May  nth.— A.B.  at  Worcester,  Mass.    Bod,  Med,  and  Surg,  Jour,,  zx,  IS, 

May  18th.— Is  there  a  faint  light  in  N.  behind  the  clouds  r 

May  14th.— Streamers  20o  high  at  times ;  a  little  red  light ;  going  on  at  lOfa.. 

May  15th.— Moon  low  In  W.  A.B.  undoubtedly,  but  mostly  concealed  by  clouds.  I  saw  two 
streamers  80^  high. 

May  18Ul— No  certain  A.B.  to  lOh,  but  possibly  a  fiiint  light 
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July 


(94) 
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Herrick^s  Auroral  Register. 

Clear.    No  A.B.  to  10\ 

Clear.    A.B.  seen.* 

Ov't.    Obs,  impos.  to  10**,  and  probably  all  night. 

Mostly  clear:  clouds  10°  high  in  W.,  N.  and  N.E. ;  no  A.B.  aboye. 

Ov't  with  oc'l  breaks  in  cl'ds.     Obs.  impos.  to  10**,  and  prob.  later. 

Ov't ;  began  to  rain  at  lO"*.     Obs.  impos.  to  10**,  and  d's  all  night.* 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 

Beautifully  cPr  and  calm :  A.B.  seen ;  very  slight  dawn  in  N.* 

Mostly  clear;  gradually  clouding  from  9**  to  10**.* 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Cl'r  at  10^  except  N.  hor. :  no  A.B.  vis.,  and  p.  none  to  lO'*  10*°. 

M'y  cl'r,  low  cl'ds  in  N.  hor. :  no  A.B.  vis.  to  11**,  and  prob.  none. 

Clear,  but  no  A.B.  to  10**.  [ing  and  night. 

M'y  ov't ;  oc'l  breaks ;  no  A.B.  then  seen :  obs.  nearly  mipos.  even- 

Ov't.    Obs.  impos.  to  10**,  and  probably  later.* 

Clear.    No  A.B.  to  10**,  or  at  1^  of  15th.       ^  [very  good. 

Clear.    No  A.B.  at  11**,  and  prob.  none  previous,  but  the  obs.  not 

Clear.     No  A.B.  to  10^ 

Ov't  with  dense  haze.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  to  10**,  and  later.     Cleared  during  the  night. 

Clear.     Moon  interferes.     No  A.B.  to  10^**. 

Ov't  about  N.     Obs.  hnpos.  to  10**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  d's  later :  cleared  off  during  night. 

P'y  cl'ded,  but  an  A.B.  of  much  brightness  w'd  have  been  vis.  if  pres- 

Ov't :  obs.  impos.  to  10**,  and  p.  all  night.  [ent :  no  A.B.  to  10**. 

Clear.     No  A.B.  to  10i\     Moon  nearly  full 

Ov't  in  N.    Obs.  impos.  to  10**,  and  probably  later. 

Ov't.     Obs.  impos.  to  10^^**,  and  doubtless  all  night. 

Ov't;  some  rain.     Obs.  impos.  to  lOj**,  and  probably  all  night. 

Clear.    No  A.B.  to  10**.    Moon  rises  about  10**. 

Clear :  no  A.B.  to  10**  10***,  or  perhaps  there  is  a  faint  I't  in  N.N.W.* 

Cloudless  but  slightly  hazy.     No  A.B.  to  10**. 

Ov't,  rainy.    Obs.  impos.  to  10**,  and  doubtless  all  night. 

Mostly  clear.    A  decided  A.B.*  (97) 

Mostly  clear.    No  A.B.  to  10**,  or  possibly  a  very  faint  light. 

Clear.    No  A.B.  to  10\ 

Clear.    No  A.B.  to  10**. 

Clear.     No  A.B.  to  9**  40«**. 

Mostly  ov't.    Obs.  impos.  to  10**,  and  doubtless  later. 

Mostly  clear.    No  A.B.  to  11**. 

Mostly  ov't.    Obs.  impos.  to  10|**. 

Thunder  shower  during  ev'g.    Frequent  lightning  after  it  passed.* 


May  Slst.— A  low  ill-defined  band  in  N.,  aboat  8^  high  at  vertex,  at  lOh ;  horizontal  extent 
abont  9(K>  or  85^ ;  little  change  np  to  10b.    No  streamers. 

Jane  4th.— Clouds  llji^hter  near  N.  horizon.  Are  they  thinner  there,  or  is  there  an  A.B.  be- 
yond? 

June  6th. — ^Watched  at  lOh  lOm  a  short  time.  No  arch,  but  only  a  dim  illumination.  At 
lOh  40ni  Mr.  £.  P.  Mason  saw  bright  streamers  lO^'  high,  and  arch  1^  high. 

June  7th.— A. B.  Distinct  band  of  illumination  about  5<'  high ;  without  much  change  to  lOh, 
but  clouds  obscured  parts  of  it.    No  streamers  to  10l». 

June  18th.— Mr.  A.  B.  Ha4Ie  tells  me  that  at  lib  5in  the  clouds  lifted  in  the  N.  and  left  a  long 
narrow  space,  in  which  the  light  appeared  unusual ;  perhaps  an  aurora. 

June  SOth.— 1  am  uncertain,  but  suspect  a  very  slight  A.B. 

July  8d.— Several  streamers  about  N.  15^  £.,  about  12^  or  15o  high.  No  others  teen  np  to 
lib,  but  clouds  interfere  greatly. 

July  11th.— Clouds  breaking  away  about  lOh.  Probably  no  A.B.  up  to  10b  lOn,  bat  at  times 
I  suspected  a  fidnt  light. 
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Aug. 


Clear.    No  A.B.  to  11^.  rsomewhat  uncertain. 

Clouded,  oc'l  breaks :  no  A.B.  to  10^  as  fiur  as  c^a  be  ascertained :  obs, 

Ov't    Obs.  impos.  to  lOi^ 

Ov'U    Obs.  impos.  to  10*»  20", 

Clear  and  pleasant    No  A.B.  to  2^  of  17th. 

Very  clear  after  about  10^.    No  A.B.  to  ll^♦ 

Clear.    Moon  interferes.    No  A.B.  to  10^^. 

Clear.    Moon  interferes.    No  AB.  to  10\ 

Ov't  and  showery.    Obs.  impos.  to  10**,  and  jjrobably  all  night 

Ov't    Obs.  impos.  to  10^,  and  probably  all  night. 

Ov't    Obs.  impos.  to  10^,  and  probably  most  of  the  night 

Clear.    Moon.    No  AB.  to  10^ 

Ov't    Obs.  impos.  to  10^,  and  probably  most  of  the  night 

Ov't    Obs.  impos.  to  10**,  and  doubtless  later. 

Clear.    Full  moon.    No  A.B.  to  11^.  [suspected. 

Very  hazy.     Moon  dimly  shining :  obs.  nearly  impos.  to  10** :  none 

Cloudless  but  hazy.    Moon.    Obs.  uncertain.    Prob.  none  to  10**. 

Py  cl'r  from  9**  to  10** ;  obsc.  in  N.,  obs.  una :  no  AB.  seen  to  10**. 

Mostly  clear.    AB.  seen.*  (98) 

Mostly  clear.    No  AB.  to  10**.* 

Splendidly  clear.    No  A.B.  to  10^. 

Ov't ;  ndning  at  10**.     Obs.  impos.  to  1 1**,  and  probably  later. 

Clear.    No  AB.  to  10*». 

Clear.    No  A  B.  to  11**.    Somewhat  hazy. 

Cloudless,  but  hazv.    No  AB.  to  10**.  [all  night 

Ov't  almost  entirely,  and  at  9^  wholly.    Obs.  impos.  to  11**,  and  p. 

Clear.     No  AB.  to  11^**,  but  partly  cloudy  after  10**. 

Ov't    Obs.  impos.  to  10**,  and  d's  later:  cl'r  at  1** :  no  AB.  vis. 

Beautiftdly  clear,* 

Beautifully  clear.    AB.  seen.    Watched  till  Ij**  of  11th.*       (99) 

Much  clouded.    Very  clear  for  a  short  time  at  8^**.* 

Ov't  with  oc'l  heavy  showers :  obs.  impos.  to  10**,  and  p.  all  night 

Almost  wholly  ov't     Obs.  impos.  to  10**,  and  probablv  later. 

Clear.    Between  11**  and  12**  a  faint  light  across  the  N.  horizon.* 

Ov't :  obs.  impos.  to  1 1**,  and  p.  all  n't :  Ft  streak  in  N.,  p.  thin  cl'ds. 

Ov't  and  rainy.    Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't     Obs.  impos.  to  10**,  and  probably  all  night 

Clear.    Moon  interferes.     No  A.B.  seen  to  10**. 

Cloudy  in  N.  to  9**,  after  that  mostly  clear:  no  AB.  to  10}**.*  (100) 

Partly  clear  to  10** ;  then  ov't,  p.  all  night :  no  A.B,  present :  moon. 

P'y  cl'r:  moon:  no  AB.  seen  to  10**,  but  dif,  to  det :  none  susp. 

M'y  cl'r  to  9**,  aft;,  ov't,  and  obs.  impos.,  p.  all  n't :  no  AB.  seen  to  9**. 


Jnlj  17th.— The  very  fiiint  light  in  N.N.W.  is  probably  the  zodiacal  light,  seen  lateraUy. 

July  dOth.— Abont  9h  26«i  a  single  ill-deflned  streamer,  20o  high  at  top,  at  N.  5o  £.  slowly 
drifting  to  W.,  and  in  flye  minntes  had  reached  N.  5o  W.  and  soon  disappeared.  Other  slight 
anronu  indications  afterward  till  moonrlse. 

July  81st.— But  at  one  time  I  sospected  a  ftint  iUnmination;  doubtftiL  Tornado  passed 
throngb  N.  part  of  the  city  at  noon. 

Aug.  9th.— Watched  UU  2li  lOn  (of  10th)  for  meteors,  wldch  were  abundant.  A  fiiint  light  in 
N.N.W.  and  N.— perhaps  auroral,  more  probably  zodiacal 

Aug.  lOth.— A  streamer  about  lll>,  and  zones;  arch  and  diffuse  light  afterwards. 

Aug;  lUh.— At  lOh  nearly  orervast.  An  auroral  light  suspected  at  various  times,  but  uncer- 
tain.   I  did  not  myself  loolc  for  it  durlne  the  dearest  part  of  the  evening. 

Aug.  1^— It  is  probably  auroral  Nothing  previous.  No  streamers  and  possibly  iodi«c«l 
Hgbt. 

Aiig:  20th.— Mr.  F.  Bradley  tblnkA  there  was  an  A.B.  b«t  no  streamers. 
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BerricJ^B  Auroral  Begister. 


Ov't  and  cPr  by  turns,  mostly  the  former :  no  A.B.  seen  to  10^,  1 
Clear,    Moon.    No  A.B.  to  10**,  [most  of  time  obs.  im]: 


but 
impos. 
M'y  ov't :  obs.  impos.,  owing  to  cl'ds  and  moon,  to  10^,  and  p.  all  n't. 
M'y  cl'r  to  9**,  ov't  to  10^,  p.  all  n't :  no  A.B.  to  9** ;  obs.  obstructed. 
Mostly  ov't,  but  partly  clear  in  north.*  (1^1) 

Ov't.  Obs.  impos.  to  10**,  and  p,  all  night :  northeaster  coming  on. 
Ov't:  a  violent  wind  and  rain:  obs.  impos.  to  10**,  and  d's  all  n't. 
Very  clear.*  n02> 

Very  clear.    A.B.  seen.*  (103 J 

Cl'r,  some  haze  in  hor. :  no  A.B.  to  1 1** :  aft.  9**  Mr.  A.  B.  H.  watched. 
Magnificent  A.B.  covering  at  times  n'y  the  whole  heavens.*      (104) 
Densely  ov't.    Obs.  impos.  to  9**,  ana  doubtless  all  night* 
Clear.    No  A.B.  to  10**,  or  at  4**  of  6th. 

Very  cloudy  during  ev'g.    No  A.B.  seen  to  9^.     Obs.  som't  una 
Ov't.     Obs.  impos.  to  10**,  and  probably  all  night 
Ov't.    Obs.  impos.  to  10**,  and  doubtless  all  night 
Clear.    No  A.B.  to  11^**. 
Clear.    No  A.B.  to  10**. 
Clear  and  cloudy  by  turns.* 
Clear  and  cloudy  by  turns.* 
Clear.    No  A.B.  to  10**. 

Clear.    A.B.  seen.*  (105) 

Clear.     A.B.  seen.*  (106) 

Many  clouds :  moonlight.    Obs.  nearly  impos.  to  10**.* 
Ov't  nearly  all  evening.    Partly  clear  at  8^*  [am  informed. 

Cl'red  between  9**  and  10**.  No  A.B.  seen  to  10**,  nor  to  11*»,  as  I 
Clear.    Moon  interferes.*  (1^^) 

Clear.    No  A.B.  to  10**. 

Smoky,  misty  and  somewhat  cloudy:  no  A.B.  seen  to  9**.*     (108) 
Ov't  to  9**.     Obs.  impos. 
Clear.    No  A.B.  to  10**. 
Ov't.    Obs.  impos.  to  10**,  and  doubtless  later. 
Ov't    Obs.  impos.  to  9^,  and  probably  all  nieht 
Clear.    No  A.B.  to  9^.    Moon  rose  about  7^^ 
Ov't;  rain.    Obs.  impos.  to  10**,  and  doubtless  later. 
Mostly  clear.    A  fine  A.B. ;  not  much  seen  before  9**.*  (109) 


An^.  28th.— A  decided  A.6.  reported  by  divers  persons,  bot  I  was  engaged  within  doors,  and 
did  not  see  It.    Streamers  seen,  bat  probably  not  very  high. 

Ang.  Slst.— An  A.B.  seen  about  9b;  sereral  iklnt  streamers  for  a  few  minutes;  afterwards  % 
diflbse  light  only  to  lOh. 

Sept  1st.— Dlmise  light ;  several  faint  streamers,  some  W^  high  abont  lOh :  no  arch  seen  to  lOlw 

Sept.  8d.— Visible  as  early  as  71i  15n,  and  as  late  as  4li  a.  m.  of  4th. 

6ept.  4th.— Mr.  W.  C.  Redfleld  informs  me  that  at  Albany,  N.  T.,  it  was  partly  dear,  and 
there  was  visible  a  plain  auroral  segment  for  some  time.    Ue  saw  no  streamers. 

Sept.  11th.— Tolerably  good  opportunity  for  observation.    Faint  A.B.  suspected  to  lOh,  but 
uncertain. 

Sept.  12th.— Tolerably  good  opportunity  for  observation.    No  A.B.  to  lib,  or  possibly  a  faint 
niuralnation. 

Sept.  14th.— About  lOh  a  low  bright  band  of  light  lyini 
more  liiffat,  and  streamers  20o  high.    At  8b  ▲.  ic  of  ir  * 
was  brilliant,  but  no  higher  than  90^. 

Sept.  15t1i.— No  streamers  seen  to  10b,  but  not  weU  watched;  a  band  of  strong  light;  np  to 
lOh  there  was  no  light  higher  than  about  20o. 

Sept.  16th.— Possibly  a  fbint  auroral  light,  but  doubtftil. 

Sept.  17th.— Some  (aint  auroral  light  suspected,  but  quite  doubtful. 

Sept.  19th.— ^.B.  seen,  but  slight;  about  9h  a  few  streamers  15o  high  about  N.  20o  E.    Did 
not  observe  for  more  tlian  15  mUiutes. 

Sept.  21st— On  account  of  clouds  and  moon,  observation  very  unsatisflu^toiy.    [A  decided 
A.B.  between  9b  and  10b.    Seen  by  Mc  F.  Bradley.] 

Sept.  28th.— At  lib  an  arch  25^  high,  and  much  general  light.    Moon  then  two  hours  high. 


„  the  North.    About  midnight 
'.  L.  A.  Daggett  tells  me  that  A.B. 
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Clear.    No  A.B.  to  10^. 

Ov't ;  rainy  to  9J*».    Obs.  impos.  [uncertain. 

M'y  cl'r,  but  some  cl'ds  about  N. :  no  A.B.  seen  to  10**:  obs.  slightly 

Almost  wholly  ov't.     Obs.  impos.  to  9|**. 

M'y  cPr,  but  some  cPds  about  N. :  no  A.B.  to  9^**,  nor  at  5^  of  4th. 

Mostly  clear.    No  A.B.  to  10*». 

Clear.    No  A.B.  to  9^**. 

Partly  clear.    No  A.B.  to  10**,  but  obstructed  and  slightly  una 

Partly  clear.     No  A.B.  to  11**.     Obs.  tolerably  good. 

Cloudless,  but  hazy.     A  very  faint  A.B.  about  8^.*  i^'^^) 

Cl'dless,  but  hazy :  no  A.B.  to  9*",  or  pos.  a  very  faint  light  about  9*". 

Cloudy  and  clear  by  turns.    A  decided  A.B.,  but  faint*        (HI) 

Cloudy  about  N.,  and  obs  much  embarrassed.*  (112) 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Cl'r  at  6**,  but  soon  obsc.  by  mist :  obs.  impos.  to  9**,  and  p.  all  n't 

Rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

P'y  cl'dy :  moon :  no  A.B.  susp.  to  10** :  none  from  2**  to  5**  of  16th, 

Clear.    Moon.    No  A.B.  to  10**.  [sky  being  clear. 

Clear.    Moon.    No  A.B.  to  9**. 

Ov't.     Obs.  imjpos.  to  9**,  and  doubtless  all  night 

Mostly  ov't     6bs.  nearly  or  quite  impos.  to  9**. 

Clear.    Moon.    No  A.B.  to  9**. 

Clear.    Moon.    No  A.B.  to  10^**.* 

Clear:  moon:  A.B. ;  being  occupied,  did  not  obs.  it  much.*     (113) 

Cloudless,  but  smoky.    Moon.     No  A.B.  seen  to  9**,  but  obs.  una 

Cloudy  and  very  smoky.     Obs.  impos.  to  9^**. 

Clear.    No  A.B.  to  10**. 

Cl'ss,  but  hazy.     No  A.B.  to  moonrise,  and  none  seen  after  to  9^. 

Cloudless,  but  hazy.     No  A.B.  to  9^. 

Clear,  but  foggy  near  horizon.     No  A.B.  to  9^**. 

Mostly  clear.     No  A.B.  to  9^**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 

Rainy :  obs.  impos.  to  1 0** :  lighter  in  N.,  p.  from  thinness  of  cl'ds. 

Mostly  clear  at  6**,  then  ov't  to  11** :  no  A.  B.  at  6** ;  aft.  obs.  impos. 

Clear.    A  long  low  cloud  along  N.  horizon.* 

Ov't  to  9**,  and  later.     Obs.  impoa.  to  9**. 

Clear.    Possibly  a  slight  auroral  light  to  10**,  but  som't  unc*  (114) 

Violent  rain  and  wind  storm :  obs.  impos.  to  11**,  and  d's  all  night 

Clear.*  (115) 

Cl'r  and  cl'dy  by  turns :  no  A.B.  to  10|**,  or  pos.  a  very  faint  light 

Clear.     Slight  A.B.  during  evening:  no  streamers  to  10**.       (HO) 

Almost  entirely  ov't:  obs.  nearly  impos.  to  10**,  and  d's  all  night* 


Oct  8th.— After  that  nothing  seen  to  lOh.    A  decided  A.  6.  at  8b  45ai  ▲.  m.  of  8th :  streamen 
>  eastward. 
At  8b  ▲.  ic  of  11th  a  segment  of  light  in  N.  about  29  high. 


•boQt  6^  high,  generally  drifting  to  eastward. 
Oct  10th.— No  streamers  seen.    I 


No  streamers. 

Oct  llth.~An  nnnsnal  light  suspected  through  breaks  in  the  clouds,  but  not  certain ;  up  to 
fib.   Probably  a  faint  aurora. 

Get  21itt—rFrofl  C.  U.  Shopard  on  board  Great  Western  saw  auroral  display.} 

Oct  Sdd. — No  corona.    Red  stains,  white  streamers,  some  40^  high. 

Nov.  2d. — ^AboTe  that  seems  to  be  a  fidnt  unusual  light.  No  streamers  seen*  I  presume  it 
isaiWntA.B.;  uptolOb. 

Not.  4th.— Dr.  Chas.  Hooker  saw  an  A.B.  this  morning,  2b  ▲.  m.    Not  very  splendid. 

Nov.  dth.— A  very  slight  auroral  dawn  in  N.,  and  sllgntly  uncertain  whether  it  is  unusual; 
op  to  10b. 

Nov.  9th.— Through  breaks  in  clouds  appeared  some  unusual  light  in  N.,  but  doubtftiL 
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Ov't. 
Ov't 
Clear. 


[to  night, 
no  A.B.  Been  to  11^ :  moon  full 


Hwru^B  Avrotal  Begiiter, 

Ov't    Obs.  impoB.  to  10**. 

Clear.    A  slight  auroral  light  in  N.  now  and  then  to  iP.*     (117) 

Ov't  earlv  part  of  ev'g ;  err  at  9|^,  and  onward.    No  A.B.  to  lOj^. 

Mostly  clear  to  midnight.    No  A.B.  to  ll^ 

Ov't,  foggy.     Obs.  impos.  to  11\ 

Ov't     Obs.  impos.  to  U\ 

Clear.    Moon  interferes.    No  A.B.  to  10*. 

Obs.  impos.  to  10*.*  (118) 

Obs.  impos.  to  10**. 
Moon.    No  A.B.  to  10*». 
M'y  d'r  aft.  7i* ;  bank  of  cl'ds  in  N. 
Clear.    Moon.    No  A.B.  to  9**. 
Clear.    Moon.    No  A.B.  to  9\ 

Partly  clear  at  sunset  and  to  7**,  after  which  ov't*  (11^) 

Ov't  and  raining.     Obs.  impos.  to  9*',  and  doubtless  all  night 
Clear  and  fine.    No  A.B.  to  9**. 
Clear.    NoA.B.  toll\ 
Clear.    NoA.B.  toll^ 
Clear.    NoA.B.  toll\ 
Mostly  clear.    No  A.B.  to  U\ 
Mostly  clear,  hazy.    No  A.B.  to  10**. 
Ov't     Obs.  impos.  to  9^,  and  probably  all  night 
Ov't     Obs.  impos.  to  1(^**,  and  doubtless  all  night 
Ov't    Obs.  impos.  to  10**,  and  doubtless  all  night 
Almost  entirely  ov't  to  10**,  when  it  suddenly  cleared  up.*     (120] 
Mostly  clear.    No  A.B.  to  11\  [no  A. 

MV  ov't  aft.  7** :  obs.  n'y  impos.  to  10** ;  oc'l  breaks  in  cl'ds :  prob. 
Wh'y  ov't  to  10**,  and  d's  all  n't :  obs.  impos. :  N.E.  rain  storm  com- 
Wholly  ov't  to  10**,  and  d's  all  n't :  rainy  d'g  the  day.        [ing  on. 
Wh'y  ov't  and  raining :  obs.  impos.  to  1 0**,  and  p.  most  or  all  night 
Clear.    Moon  to  8f**.    No  A.B.  to  10**. 

Ov't  and  rainy  aft^r  9'' :  obs.  impos.  to  10**,  and  doubtless  all  night 
Mostly  clear  after  8**.    Moon.    No  A.  B.  to  lOj**. 
Mostly  clear.    Moon.    Some  clouds  about  N.* 
Ov't     Obs.  impos.  to  9**,  and  doubtless  all  night 
Ov't,  snowing :  high  wind  from  N.  or  N.N.W. :  obs.  impos.  all  n't 
Py  cl'r  aft^r  9** :  obs.  impos.  before :  can  hear  of  no  A.B.  after  that 
Clear.    No  A.B.  to  10**.    Moon.  [time. 

Clear.  Moon.  No  A.B.  to  10**. 
Clear.  Moon.  No  A.B.  to  10**. 
Clear.    Moon.    No  A.B.  to  10**. 

Mostly  ov't.    Moon.    Obs.  uncertain.    No  A.B.  prob.  to  10**. 
Ov't  and  snowing.     Obs.  impos.  to  10**. 
Ov't  and  snowing.     Obs.  impos.  to  10**. 
Ov't    Obs.  impos.  to  10**. 
Clear.    No  A.B.  to  10**. 
Clear.    NoA.B.  toll\ 
Snowing  and  raining.    Obs.  impos.  to  10**,  and  doubtless  all  night 


Not.  lltb.— PottiblT  DOt  oniutial,  but  probftblj  an  A.B.  ikpparently  an  nniutud  Ught  from 
lOli  to  llh  Ia  W.  neiur  horizon. 

Nov.  ITtli.'— At  2h  A.  M.  of  18th  Dr.  J.  O.  Perdval  mw  an  A.B. ;  an  arch  and  some  streamers. 

Not.  Jttd.— A  eon8iderableA.B.,  beginning  at  5h80ai.  Beddish  light  40«  high ;  few  streMn- 
ers.    Brijrht  wMte  light  alter. 

I>ec.  4th.^A  slight  A.a  between  10b  and  llli  probably. 

Dec  IMl— A  sUglit  A.B.  suspected,  but  very  uncertain ;  up  to  10b. 
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Mostly  ov't,  olearitig :  p.  no  A.B.  to  10** ;  obs.  unc.  on  ac*t  of  oPdi. 

Mostly  ov't.    Obs.  nearly  impos.  to  10**. 

Mostly  clear.    No  A.B.  to  IP.* 

Clear.    No  A.B.  to  12\     [A.B.  at  4»»  a.  n.  of  Ist]  (121) 

i  Very  clear.    No  A.B.  to  midnight 
:  Mostly  clear.    No  A.B.  to  1 1\ 

Clear.    Fine  display  of  A.B. :  not  higher  than  40^*  (1 22) 

Mostly  ov't.*  (128) 

Clear.    A.B.*  (124) 

Mostly  clear.    No  A.B.  to  10**. 
Clear.    No  A.B.  to  9»*. 
Clear.    No  A.B.  to  9^ 
Mostly  clear.    No  A.B.  to  10\ 
Mostly  ov'U    Obs.  imnos.  to  9**. 

Ov^t  and  snowing.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Clear.    Moon  interferes.     No  A.B.  seen  to  10**. 
Ov't  to  8** ;  then  clearinj?,  and  clear  by  9**.    No  A.B.  to  9^**. 
Ov't.    Obs.  impos.  to  11\ 

Cl'dy  and  p'y  cl'r  by  turns :  moon :  obs.  unc. :  no  A.B.  susp.  to  10*. 
Clear.    Moon.    No  A.B.  to  \\\ 
Clear.    Moon.     No  A.B.  to  10\ 
Clear.    No  A.B.  to  10^ 
Ov't.     Obs.  imnos.  to  10**. 
Mostly  ov't.     Obs.  impos.  to  10**. 
Very  clear.    No  A.B.    Moon  rose  at  8**. 
Snowing.     Obs.  impos.,  doubtless  all  night 
Ov't  to  8^** ;  afterwards  clear.    No  A.B.  to  9^**. 
Clear.    No  A.B.  to  10**. 
Clear.    No  A.B.  to  10\ 

Mostly  clear  to  9^**.    No  A.B.  to  9^**.    Clouding  up. 
Mostly  clear.    No  A.B.  to  10**. 
Ov't    Obs.  impos.  to  11**,  and  doubtless  all  night 
Obs.  impos.  to  10**,  and  doubtless  all  night:  fogffy  and  drizzling. 
Clearing  between  8**  and  9**.    Very  clear  soon  after  9**.*         (125 


j  Clear  early  part  of  evening.     Ov't  at  8^^**,  and  onward.* 
Mostly  ov\  and  obs.  nearly  impos.  to  10**.* 
Clear.    No  A.B.  to  9**. 
Clear.    No  A.B.  to  10^ 
Clear.    No  A.B.  to  10\ 
Mostly  ov't    Obs.  impos.  to  10**. 
Clear  early  part  of  evening ;  ov't  at  9**.    No  A.B.  seen. 
Clear.    A.B.  seen.* 

Ov't;  fo^^.     Obs.  impos.  to  10**,  and  doubtless  all  ni^ht 
Ov't;  ramm^.    Obs.  impos.  to  10**,  and  doubtless  all  mght 

^v'*         Obs.  impos.  to  10**     **"''  rlrkiiKfloofl  lofAi* 


(126) 


(127) 


Ov't 


,  and  doubtless  later. 


Clear.    Moon.     No  A.B.  to  10**. 

Mostly  ov't.    Obs.  nearly  impos.  to  10**.    None  seen. 


Dec.  80th.— At  llh  I  thooj^ht  there  was  a  rery  faint  auroral  Ught ;  uncertain. 
Jan.  8d.— Much  red  light ;  streamers  and  arches.    Most  brilliant  fh>m  6h  to  Th. 
Jan.  4th.— Evidently  some  (but  not  great)  display  of  A.6. ;  obscured  by  clouds. 
Jan.  5th.— Not  much  up  to  lOh,  but  a  luminous  arch,  not  changing  much,  about  7*  high  tl 
tertex:  occasional  streamers. 
Jan.  80th.— Fine  auroral  arch  low  in  the  N.    I  saw  no  streamers.    Arch  0^  high  at  veitcz. 
Jan.  Slst.- Low  arch  in  N.    I  saw  no  streamers.    Arch  0^  high  at  vertex. 
Feb.  1st.— A  fidnt  auroral  light  suspected. 
Feb.  7th.— A  low  arch  In  N.  with  occasional  streamers,  not  more  thaa  80^  hlgk 
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JSisrneK's  Attroral  Register. 

Mostly  ov't :  obs.  n'y  impos.  to  10^ :  none  seen :  moon  also  inter£ 

Ov't,  misty,    Obs.  impos.  to  10**,  and  doubtless  later. 

Clear.    Moon.     No  A.B.  to  10*». 

Mostly  ov't.     Obs.  impos.  to  10^. 

Mostly  ov't.    Moon.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  douotless  much  later. 

Thick  fog.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  lOj**. 

Clear.     Slight  auroral  appearances  low  in  north.*  (128) 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Much  obsc.  by  clouds.     Obs.  nearly  impos.  to  10**.     None  seen. 

Mostly  clear.    No  A.B.  to  10**.     Obs.  som't  embarrassed  hj  cl'ds. 

Ov't.     Obs.  nearly  or  quite  impos.  to  10^**,  and  prob.  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**.     [Clear  at  11** ;  no  A.B. :  fide  E.  P.  M.] 

Half  clear.    No  A.B.  to  10**.     Obs.  embarrassed  by  clouds  a  little. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

M'y  ov't  to  9**,  when  cl'ss  but  hazy:  no  A.B.  to  10**,  but  obs.  una 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Cloudless,  but  hazy.     No  A.B.  to  10**. 


Fine  A.B.*  (129) 

No  A.B.  to  10**,  or  pos.  a  very  faint  light  in  N.  about  10**. 
Moon.    No  AB.  to  10**. 


Moon.     No  A.B.  to  9**. 


Clear. 

Clear. 

Clear. 

Clear.     Moon.     No  A.B.  to  9**. 

Mostly  clear.     Moon.     No  A.B.  to  10**, 

Ov't.     Obs.  impos.  to  10**. 

Clear.    Moon.    No  A.B.  to  10\ 

Clear.    Moon.    No  A.B.  to  8**. 

Mostly  clear ;  low  clouds  in  N. 

Mostly  ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  9**. 

Mostly  clear  to  9^**,  then  clouding  over.    No  A.B.  seen  or  sosp. 

Ov't  to  10**,  then  clear.     Moon.     No  A.B.  to  11**. 

Ov't  to  10**,  and  doubtless  later.    Obs.  impos. 

Ov't,  rainy.     Obs.  impos  to  10**. 

Ov't.     Obs.  impos.  to  11**. 

Clear.    No  A.B.  to  10\ 

Mostly  clear,  but  some  clouds  in  N.    No  A.B.  to  9**,  and  p.  nona 

Ov't  to  9**,  and  doubtless  all  night. 

Sleet,  snow,  and  rain  all  ev'g.     Obs.  impos.  to  10**,  and  d's  later. 

Clear.* 

Clear.* 


Partly  clear  to  8^**.  then  ov't.    No  A.B.    Cloudy  during  night  d's, 
Ov't  entirely  to  10^,  and  doubtless  all  night.     O" 


Cloudless  but  foggy.     Obs.  below  25°  impos. 

Ov't  and  rainy.     Obi 

Clear.* 


)bs.  impos.  to  11\ 


^bs.  impos. 
None  susp.  to  9^. 

(132) 


Feb.  3l8t— No  streamen  seen  to  lOh. 
'    March  5th.— Not  seen  or  visible  antU  9h  80m :  gradaaUv  increased  until  the  low  arch  wm 
very  luminous.    Streamers  perhaps  20^  high,  and  some  red  lljght. 

March  25th.— Most  of  evening  no  auroral  light,  but  from  9o  to  10b  there  was  a  slight  A.B. ; 
dawn  merely. 

March  26th.— No  A.B.  to  9h,  but  about  lOh  there  seemed  to  be  a  very  fidnt  auroral  light  In  K. 

March  Slst.— Not  watched  before  9b,  but  some  very  faint  traces  of  A.B.  suspected  up  to  lOli. 
[A  splendid  display  at  2b  aOm  ▲.  m.,  April  1st;  reported  by  Mr.  Wlllard Lyon:  crimson  and 
white  streamers  reached  almost  to  zenitn.] 
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Clearing  in  evening ;  clear  at  9*» :  faint  auroral  light  visible.  (138) 
Clear.     No  A.B.  to  10^ 
Mostly  clear.     No  A.B.  to  10**. 

Clear.     Slight  auroral  appearance  in  N.  to  10^^ :  moon  interf.  (134) 
Clear.    Moon.    No  A.B.  to  10**. 
Clear.    Moon.    No  A.B.  to  9»». 
Clear.    Moon.    No  A.B.  to  11**. 
Clear.    Moon.     No  A.B.  to  10*». 
Clear.    Moon,     No  A.B.  to  10>». 
Clear.    Moon.     No  A.B.  to  10**. 
Ov't.    Obs.  impos.  to  11**,  and  doubtless  all  night. 
Ov't  and  rainy.     Obs.  impos.  to  10**  and  later. 
Clear.     Moon.    No  AB.  to  9**. 
Ov't.     Obs.  impos.  to  10**. 
Clear.     Moon.     No  AB.  to  10**. 
Mostly  clear.    Moon.    No  AB.  to  10**. 
Clear.    Moon.     No  AB.  to  10^**. 
Ov't.     Obs.  impos.  to  10**. 

Cl'r :  very  sPt  A.  B.  at  9**,  and  aft.  to  9^**,  when  I  ceased  obs.  (1 35) 
Clear.  I^ight  A.B.  at  10**  and  a  little  before :  no  streamers.  (186) 
Clear.    No  AB.  to  9**. 

Ov't  and  rainy.    Obs.  impos.  to  10**,  and  doubtless  later. 
Parilv  obsc.  by  clouds.     No  AB.  to  10**  apparently,  and  p.  none. 
Mostly  clear.    A.B.  beginning  after  twilignt.*  (1^^) 

Ov't     Obs,  impos.  to  10**,  and  probably  all  night. 
Ov't.     Obs.  impos.  to  10^. 
Clear.    No  AB.  to  9**. 

Ov't,  rainy  at  9**  and  after.     Obs.  impos.  to  10**,  and  d's  all  night. 
Ov't  and  rainy.     Obs.  impos.  to  10**,  and  probably  all  night 
Clear.    No  AB.  to  10^ 

Clear.*  (138) 

Clear.     No  AB.  to  10**. 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night 
Ov't     Obs.  impos.  to  10**,  and  doubtless  later. 
Ov't  and  rainy.     Obs.  impos.  to  10**,  and  later. 
Cloudy  in  N. :  moon  interferes :  obs.  n'y  impos.  to  10** :  none  seen. 
Clear.    No  AB.  to  IQ\    Moon. 
Ov't    Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't  and  rainy.     Obs.  impos.  to  10**,  and  no  doubt  all  night 
Ov't     Obs.  imnos.  to  10**. 
Mostly  clear.    Moon.    No  AB.  to  9^**. 

Partly  cloudy.    Moon.     Obs.  uncertain.     No  A.B.  seen  to  9J*». 
Clear.    Moon.     No  AB.  to  9^**. 

Clear,  mostly.    Moon.     No  A.B.  to  9^**.  [no  AB.  seen. 

Ov't.  Obs.  impos.  to  10**.  Clear  (I  am  told)  between  10**  and  1 1** ; 
Clear.    Moon.    No  AB.  to  9^**. 

.  Clear.     No  AB.  to  9**.    Moon  then  rose.    None  seen  after,  to  9^**. 
Clear,  but  slightly  hazy.     No  A.B.  to  9^**. 
I  Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
[Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night.     Rain  in  night. 


April  34th.— Much  diffuse  llffht,  and  now  and  then  streamers,  some  20^  high. 
H.  obscures  the  low  arch.    [A.B.  seen  in  Ireland  same  niglit.] 


May  tst— Apparently  a  faint  auroral  llicht  in  N.  at  different  times  np  to  lOli  SOm. 
imoenainty  as  to  its  auroral  nature.    Probably  the  A.B. 
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Berrick^s  Auroral  Register. 

Ov't  and  rainy  in  ev'g.    Obs.  impos.  to  ltf»,  and  doubtless  all  n^t* 

Mostly  clear  after  9^.    No  A.B.  to  10^ 

Clear  after  9**,  except  long  low  clouds  in  N.* 

Clear.    No  A-B.  to  9»'  40°». 

Cl'r :  I  did  not  obs.,  but  from  what  I  can  learn,  prob.  no  A,B.  to  lO*** 

Clear.    No  A.B.  to  10»». 

Clear.    No  A.B.  to  10»». 

Clear.    No  A.B.  to  10»». 

Hazy  and  somewhat  cloudy,    A  conspicuous  A.B.*  (189) 

Clear.    A.B.,  moderate.*  (140) 

Mostly  clear.    No  A.B.  to  9^^. 

Ov't  to  10*»,  and  doubtless  all  night.    Obs.  imMs. 

Ov't  to  10*»,  and  doubtless  all  night.    Some  rain.    Obs.  impos. 

Ov't  to  10^,  and  no  doubt  all  night. 

Ov't  to  10*»,  and  doubtless  all  night 

Clear.    Moon  interferes.    No  ATb.  to  lOf**. 

M'y  ov't :  obs.  n'y  or  quite  impos.  to  1 1^ :  oc'l  breaks ;  no  A.B.  seen* 

Ov't,  a  little  rain  in  ev'g.     Oba  impos.  to  10*»,  and  prob.  all  night. 

Mostly  ov't.    Obs.  impos.  to  10**# 

Clear.    No  A.B.  to  1(P. 

Mostly  ov't.     Obs.  impos.  to  10^. 

Partly  cl'r:  cl'yinN. :  moon:  obs.  nearly  or  quite  impos.  to  10**. 

Half  clear.    Moon.    At  1 0**  nearly  clear  in  N. :  no  A.B.  seen  to  10** 

Clear.    Moon.    No  A.B.  to  lOj**.  [A.B,  seen* 

M'y  ov't.    Cl'r  in  N.  a  little  after  9*» ;  at  9^"  wh'y  ov^t :  moon :  no 

Mostly  clear.    Moon  interferes** 

Very  clear.    No  A.B.  to  lOj**.    Moon  rose  about  9^*'. 

Clear.    No  A.B.  to  10^ 

Ov't,  rain  in  night.    Obs.  impos.  till  after  midnight. 

Much  ov't,  and  at  10**  almost  entirely** 

Clear.    No  A.B.  to  10^^. 

Clear.    No  A.B.  to  11*».    Lightning  in  N.  from  9^  to  10**  oc'y. 

Mostly  cloudy.    Obs.  neariy  impos.  to  10^*.    None  seen. 

Clear.    No  A.B.  to  10J\ 

Mostly  clear,  but  slightly  hazy.    No  A.B*  to  lOj^.  [aft.  ov^t 

Ov't  below  20** ;  mostly  cl'r  aoove :  no  AB.  seen  to  9^* ;  then  and 

Mostly  clear  in  N.    No  A.B.  to  10^* 

M'y  ov't  and  wh'y  so  after  9f*» :  no  A.B.  seen  at  cl'r  intervals  in  N. 

Hazy.    Obs.  obstructed.    No  A.B.  seen  to  \0^. 

Ov't.     Obs.  impos.  to  lOj*,  and  doubtless  all  night. 

At  9**  ov't,  and  onward  to  10^*",  and  later.    Obs.  impos. 

Fleecy  cl'ds :  no  A.B.  seen  to  1 1*»,  p.  none :  at  1 1^*»  wh'y  ov't  in  N. 

Ov't.     Obs.  impos.  to  10^.  and  probably  all  night. 

Ov't.     Obs.  impos.  to  11^**. 

Clear.    Moon  interferes.    No  A.B.  to  Itf*. 

Sky  much  cl'ded  by  cirri :  moon:  obs.  very  iraperf. :  none  seen  to  10*". 

Wh'y  ov't.     Obs.  unpos.  to  10**,  and  d's  all  night.     Rain  in  night 


May  38d.— Watched  to  lib ;  possibly  a  faint  auroral  lijrht,  but  uncertain. 

May  29th.— A  narrow  belt  overhead  between  9h  and  lOh ;  and  after  lOh  aoronJ  waves  at  hJgh 
as  Eenith. 

May  dOth.— Aboat  9ii  20ai,  several  streamers  20^  hi^h. 

June  15th.— I  have  some  suspicion  that  there  is  at  9h  SOn  an  unusual  light,  but  am  fiu*  fh>m 
being  certain. 

June  19th.— Observation  nearly  Impossible  to  lOh,  probably  aU  night.  8ome  light  among 
clouds  in  N. ;  possitUy  an  A.B.,  but  very  doubtAil. 
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Ov't  and  rainy.    Obs.  impos.  to  10*,  and  doubtless  all  ni^ht. 

Ov't  and  rainy.     Obs.  impos.  to  llj**,  and  doubtless  all  night. 

Mostly  clear  after  9**.    Moon  interferes.    No  A.B.  to  10**. 

Clear.    Moon.    No  A.B.  to  10*». 

Hazy.    Moon.     Obs.  embarrassed.    No  A.B.  seen  to  10**  20". 

Thick  haze ;  few  stars  visible.    Obs.  impos.  to  10**,  and  p.  all  night* 

Ov't    Obs.  impos.  to  10**,  and  probably  all  night 

Clear.    Moon.    No  A.B.  to  10**. 

Clear.    Moon.    No  A.B.  to  10^**. 

Clear.     A  very  faint  auroral  bank  in  N.  susp.  from  9**  to  1 0**.*  (141) 

Mostly  ov^t  after  8**  60°* :  obs.  impos.  to  10**,  and  prob.  all  night 

Ov't    Obs.  impos.  to  10^**. 

Clear.    No  AB.  to  10i\ 

Clear.    No  AB.  to  lOj**.    Faint  zod.  light  in  N.  and  N.N.W. 

Clear.     No  AB.  to  10**. 

Clear,  but  somewhat  hazy.     No  AB.  to  10|**. 

Ov't  and  rainy.     Obs.  impos.  to  10^**,  and  doubtless  all  night 

Clear.     No  A.B.  to  10^**,  or  pos.  a  very  faint  illumination ;  doubtftiL 

Clear:  a  faint  auroral  light  between  10**  and  1 1**,  and  p.  later.*  (142) 

Clear,    No  AR  to  10\ 

Clear.    No  AB.  to  10**  25°*. 

Mostly  ov't.     Obs.  impos.  to  10^**. 

Clear.    AB.  from  8^**  onward.*  (143) 

Hazy  about  hor. :  noAB.  tolOj*:  a  faint  A.B.  w'd  not  be  visibla 

Py  cl'r  for  16°*  at  9** :  no  AB.  then :  ov't  aft.  and  obs.  impos.  to  10**, 

Ov't.     Obs.  impos.  to  10^**,  and  prob.  all  night        [and  p.  all  night 

Ov't    Obs.  impos.  to  10**,  and  probably  most  of  night 

Ov't  and  rainy  to  1**  (4th)  at  least,  and  p.  all  night :  obs.  impos. 

Ov't  wholly  to  10**.    Clearing  off  about  10J^    No  AB.  then. 

Clear.    Moon  interferes.    No  A.B.  to  10**. 

Mostly  ov't     Obs.  impos.  to  10**,  and  probably  to  midnight 

Clear.     No  AB.  to  9}°.    Moon  interferes. 

Cl'y  and  r'y  early  in  ev'g :  after  9^**  m'y  cl'r :  no  A.B.  to  10** :  moon. 

Beautifully  clear :  no  AR  d'g  whole  n't :  moon  interf  to  3**  of  lOtL 

Clear.     No  AB.  to  U\    Moon. 

Ov't    Thunder  shower  about  11**.     Obs.  impos.  to  that  time. 

Ov't     Obs.  impos.  to  10**,  and  doubtless  much  later. 

Ov't  and  rainy  to  midnight,  and  ov't  doubtless  all  night. 

Very  clear.    Moon  interferes.    No  AB.  seen  to  11**. 

Mostly  clear.     No  AB.  to  10**.    Moon  interferes. 

Clear :  no  AB.  to  8^**,  when  moon  rose :  none  seen  aft;er  that  to  10^. 

Clear,  but  hazy  near  horizon.    No  AB.  to  10^**. 

Clear,    No  AR  to  10^**. 

Mostly  clear.    A  considerable  AB.  from  8**  onward.*  (1^^) 

Mostly  clear;  hazy  about  horizon.     No  AB.  seen  to  10^**. 

Clear.    No  AB.  to  10**.    Zod.  light  faintly  visible  in  N.W.  at  9**. 

Clear.    No  AB.  to  10**. 


July  12th.— 8ome  appearance  like  an  auroral  (?)  belt  seen  by  Prof.  Olmsted  between  9b  and  lOh, 
eztendinfi:  from  N.  to  S.  and  overhead ;  driftlnf^  eastward,  soon  vanished.  Probably  not  auroral. 

July  loth.— Moon  interferes.    "So  streamers  seen  to  lOh. 

July  25th.— No  streamers  seen.    [Streamers  seen  before  9h  by  Mr.  T.  Llnsley.] 

July  20th.— Low  arch,  much  difihse  nebulous  light,  indefinite  streaks  as  high  as  zenith;  few 
streamers :  watched  until  lOh  80m ;  light  feeble ;  no  corona  formed. 

Auff.  19th.— Brightest  from  8b  to  9b.  Arches  15®  high,  but  little  streambig.  Watched  to 
10b45«b 
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(145) 
very  faint. 


SerticJ^B  Autoral  SegUtet. 

Ov't.    Obs.  impos.  to  lOJ*^. 

Mostly  clear  to  9^*,  then  clouding.* 

Clear:  no  A.B.  to  9^»» :  kkL  light  in  N.  W.  and  W.  by  S. 

Mostly  ov't.     Obs.  impos.  to  10^. 

Much  clouded.    Obs.  difficult  and  doubtful    Prob.  none  to  10**. 

Much  clouded,  but  a  considerable  A.B.  visible  to  11^.*  (1*®) 

Mostly  clear.    No  A.B.  to  1 1\*  (147) 

Clear  mostly.     No  A.B.  to  10**. 

Very*  clear.     No  A.B.  to  10**. 

Hazy  to  9**,  and  cloudy  after.    No  A.B.  seen,  and  p.  none  to  10*». 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 

Clear.     No  A.B.  to  10»». 

Ov't  to  10**.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9^,  and  probably  most  of  the  night 

Clear.    Moon  interferes.     No  A.B.  to  10**. 

Mostly  clear.     No  A.B.  to  94^**.    Moon. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.    Raining  at  9**.    Obs.  impos.  to  10**,  and  doubtless  later. 

Ov't  and  rainy.     Obs.  impos.  to  9^**,  and  doubtless  later. 

Ov't.    Obs.  impos.  to  10**,  and  later  no  doubt. 

Very  clear.    Moon.     No  A.B.  to  9J**. 

Clear.    Moon.    No  AB.  to  9^**. 

Partly  cPr  to  9**,  aft.  to  10**  ov't,  rain :  no  AB.  seen,  but  moon  interC 

Clear.    Moon  rose  at  8**.     No  A.B.  to  8**,  nor  aft«r  to  10**. 

Mostly  clear.     No  AB.  to  10**.* 

Partly  clear.    No  AB.  to  9**. 

Ov't  and  rainy.    Obs.  impos.  to  9**,  and  doubtless  all  night. 

Clear.    A  sUght  AB.* 

Cloudless  but  hazy.    No  A.B.  to  9^^**. 

M'y  cl'r :  a  conspicuous  A.B. :  streamers  40**  high  at  times.* 

Clear     A  B  -susnected  * 

CPr :  no  AB.  to  10** :  do.  at  N.  Y.   (Mr.  A.  B.  H.  at  N.  H. :  I  went  to 

Clear :  no  AB.  to  10** ;  same  at  N.  Y.   Mr.  A.  B.  H.  at  N.  H.  [N.Y.) 

Clear :  no  AB.  to  10** ;  same  at  N.  Y.    Mr.  A  B.  H.  at  N.  H.* 

Clear.    No  AB.  to  9**. 

Partly  clear.    No  AB.  to  9\ 

Very  hazy :  a  moderate  A.B.  w'd  not  be  vis.     No  A.B.  seen  to  10**. 

Very  hazv :  a  moderate  AB.  w'd  not  be  vis.    No  A.B.  seen  to  9^^^ 

Ov't.     Obs.  impos.  to  10**,  and  d's  all  night;  rain  during  night. 

Entirely  ov't;  drizzling:  obs.  impos.  to  10**,  and  d's  all  ni^ht. 

Entirely  ov*t,  and  some  drizzle :  obs.  impos.  to  10**,  and  d's  all  night. 

APt  wh'y  ov't  to  9^** :  moon :  obs.  impos.  to  9^**,  when  cl'ring  onl 

Very  clear,  but  moon  interferes.    No  AB.  seen  to  9J**.* 


(148) 
(160) 


Aug.  24th.— A. B.  suspected.  Singular  long  streaks  of  light  in  8.E.,  N.W.,  and  elsewhere. 
[A.B.  seen  at  CatUlciU,  N.  T.,  by  Pro£  Olmsted,  after  lOli.    Btreamers  at  llli.] 

Ang.  2St)i. — ^An  arch  40^  high  in  K.,  between  lOh  and  111* :  few  streamers. 

Aug.  29th.— At  12li  I  think  there  was  a  sli^^ht  AB.    Not  to  be  seen  at  lii  or  2b  A.  ic  of  80th. 

Sept  16th.— [Mr.  Gilbert  Deao,  Jr.,  Tale  College,  reports  that  he  saw  about  lit  a.  m.  of  16Ui, 
In  Dutchess  Co^  N.  Y.,  a  grand  auroral  display;  a  corona  was  formed.] 

Sept.  19th.— Faint  light  low  in  N.  for  15<^  each  side  of  N. ;  not  Tlsible  untU  9h;  seen  to  lOh; 
no  streamers :  not  watched  longer. 

Sept.  21st— Began  before  end  of  twilight ;  a  bright  band  \Q9  or  12o  high,  with  much  ditnise 
Ught  W>  high  above  it,  all  filling  about  120*  of  horizon:  dark  segment  beneath.  Watched  at 
intervals  to  10b ;  fine  display  at  Ob  40n  a.  m.  of  22d. 

Sept.  22d.— Some  singular  arcuate  streaks  in  N.    A.B.  no  doubt 

Sept  26th.— Mr.  C.  S.  Lyman  saw  at  Manchester,  Conn.,  an  A.B.  at  lib  45m,  but  no  streamers. 

Oct  4th.— At  2h  A.  M.  of  5th«  thought  there  was  a  fiOnt  iUumination  in  N.,  but  it  may  b« 
doubtfhl. 
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Very  clear.    Moon.    No  A.R  to  9^. 

Clear.     Moon.     No  A.B.  to  10^,  nor  at  4**  of  ItYu  moon  havins^  set. 

Clear:  moon :  no  A.R  to  10\  nor  at  5**  of  8th,  when  moon  had  set, 

M'y  clV :  moon :  no  A. B.  to  9^**,  when  it  was  too  cloudy  for  obs. 

Ov't,  raining.    Obs.  impos.  to  10^,  and  prob.  2  or  8  hours  later. 

Ov't     Obs.  impos.  to  10\  and  probably  all  night:  rain  at  sunrise, 

Ov'tto9'*;  n'yc^^atlO^:  no  A. B.  then  vis. :  moon  greatly  inter£ 

Clear.    Moon.    No  A.B.  to  \0\ 

Clear.    Moon.    No  A.B.  to  10i\ 

Mostly  clear.     No  A.B,  to  7\  when  moon  rose.    None  seen  to  10^* 

Clear.     No  A.B.  to  S\  when  moon  rose.    None  seen  aft.  to  10**. 

Clear.     No  A.B.  to  9^^ 

Ov't    Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't    Obs.  impos.  to  10**,  and  aoubtless  through  the  night. 

Ov't    Obs.  impos.  to  10**,  and  prob.  all  night.    Rainy  at  6**  a.  m. 

Ov't  and  rainy.     Obs.  impoe.  to  10**,  and  probably  all  night* 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  aoubtless  all  night 

Clear.     A  distinct  A.B.*  ri51> 

Clear.    A  faint  auroral  bank  about  the  north.*  (152) 

Ov't.    Obs.  nearly  or  quite  impos.  to  10**,  and  probably  later. 

Ov't  and  rainy.     Obs.  impos.  to  1 1**,  and  d's  later.  [above  cl'ds, 

Ov't  to  9i** ;  m'y  cl'r  at  lOj**,  except  about  5**  in  N.  hor. :  no  A.B.  vis. 

Mostly  cl'r,  but  some  cl'ds  about  N.  and  oc'y  elsewhere.*       (153) 

Mostly  clouded.    Obs.  nearly  impos.  to  9^^.     None  seen. 

Ov't  and  stormy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Almost  wholly  ov't     Obs.  n'y  impos.  to  10**,  and  p.  most  of  niffht* 

Clear.    Moon  set  at  9**  25°*.    A  decided  A.B.  then  visible.*    (154) 

Clear.    Moon  interferes.    No  A.B.  seen  to  9^**. 

Clear,  but  slightly  hazy  about  horizon.    Moon.     No  A.B.  seen  to  9**. 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night 

M'y  obsc.  by  thin  cl'ds :  obs.  n'y  or  quite  impos.  to  1 1**,  and  p.  all  n't 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Mostly  ov't  with  thin  clouds.     Obs.  impos.  to  10**,  and  d's  later. 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  undoubtedly  all  night 

Ov't  and  rainy :  obs.  impos.  to  9f  **,  and  d's  all  n't :  stormy  all  night 

Mostly  ov't  bv  thin  clouds.     Obs.  impos.  to  10**.  and  p.  most  of  n't 

Al't  entirely  ci'y :  obs.  impos.  to  1 0^**,  and  p.  all  n't :  ov't  at  dawn. 

Almost  wh  y  ov't  to  1 1** :  obs,  impos. :  cl'y  until  near  sunrise  of  13th. 

Very  clear.    A.B.  seen  from  6^"  to  moonrise,  about  8^^*       (1^5) 

Ov't:  r'y  d'g  n't  and  at  sunrise :  obs.  impos.  to  10**,  and  d's  all  n't 

Clear.    A.B.  from  about  6^**  onward.*  (1^^) 


Oct.  90th.— At  lOb  clouds  sllchtly  broken  in  N.,  and  some  uncertain  appearances  of  unusual 
llgbt,  but  too  cloudy  to  determine. 

Oct.  23d.— An  arch  2^  or  8^  hlfirh  lying  80^  or  40^  along  northern  horizon.  Some  streamera 
l(y>  high,  seen  bv  Mr.  A.  B.  Halle  about  8h. 

Oct.  ^.— I  did  not  watch  long.    At  9b  could  not  see. 

Oct.  27th.— A  decided  A.B.  most  luminous  about  10b,  when  there  was  a  strong  light  for  60^ 
or  SO^  horixontal  extent,  and  about  15^  high.    I  saw  no  streamers. 

Oct.  90th.— About  9b  30n  clouds  broken  in  N.  for  a  short  time,  and  there  seemed  to  be  some 
vnnsual  light,  but  it  is  quite  doubtfhl. 

Oct.  31st.— Watched  at  hitervals  until  lOh.  Horizon  for  50^  mumhied  8o  or  lOo  high.  Light 
strong ;  an  indistinct  arch,  but  I  saw  no  streamers. 

Not.  13th.— Horizon  illumined  for  lOO^^  about  5^  or  8^  high.  I  saw  no  streamers,  bnt  pre- 
fome  Uiey  might  hare  been  seen. 

Nov.  15th.— "Watched  occasionally,  but  saw  no  streamers.  Horizon  Illumined  for  90^  or 
lOOo,  about  60  high. 
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Serticl^z  Auroral  RegiiUr. 

Mostly  ov't  to  10"*,  and  obs.  impos.* 

Mostly  clear  after  8** :  no  A.B.  to  10^,  and  none  from  12*»  to  1**  jl.  ic 

Ov^t  and  snowing :  obe.  impos.  to  1 0^,  and  d's  all  niffht.    [A.B.  then* 

Ov't  most  of  ev'g ;  cl'r  in  N.  just  before  8**  and  betw'n  9**  and  lO* :  no 

Clear.     A.B.  visible  from  6i*»  to  10^,  and  prob.  all  night*         (167) 

Ov't.     Obs.  impos.  to  12*^,  and  doubtless  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  10^,  and  doubtless  all  night 

Ov't  until  9** ;  soon  after  quite  clear.*  (158) 

Ov't  to  9^'* ;  aft.  cl'y  in  N.  for  30°  high :  obs.  n'y  prevented :  no  ereat 

Ov't  and  rainy  to  11^  at  least ;  snowing  at  12^ :  obs.  impos.     [A.B. 

Ov't  to  9** :  cl'ring  9**  to  lO**,  hazy  to  lOi** :  obs.  n'y  imp. ;  none  seen. 

Clear  to  7**,  after  m'y  cl'y  to  10^** :  no  A.B.  seen  to  7**,  and  aft.  oba. 

Cloudy  to  7-J^,  after  that  clear.     No  A.B.  to  10^.  [impos. 

Ov't  to  94^^,  and  probably  all  night.     Obs.  impos. 

Clear.     No  A.B.  seen  to  10^,  but  moon  interferes.*  (159) 

Clear.     Moon  interferes.     No  A.B.  seen  to  10^. 

Cl'r:  noA,B.  to  lOj-**,  after  som't  cl'y  in  N.:  noA.B.  seentoll^^ 

Scattered  cl'ds  to  7^**,  aft;er  that  cl'r:  moon :  no  A.B.  seen  to  10**. 

Wholly  ov't.     Obs.  impos.  to  9^,  and  doubtless  all  night. 

Wholly  ov't  to  11**,  ana  doubtless  all  night. 

Wholly  ov't  to  9**,  and  d's  all  night :  snowing  all  day  and  ev'g. 

Clear.    Moon.     No  A-B.  to  10^. 

Mostly  ov't,  especially  in  N.    Moon.    Obs.  impos.  to  10^ 

Ov't     Obs.  impos.  to  10^,  and  prob.  all  night.    Rain  at  6^  ▲•  ic 

Clear.    Moon.     No  A.B.  to  10*». 

Clear.    Moon.    No  A,B.  to  10>». 

Ov't  and  rainy.     Obs.  impos.  to  10^,  and  doubtless  all  night 

Clear.    A  slight  A.B. ;  no  streamers.*  (160) 

Clear.     No  A.B.  to  \0\ 

Ov't  to  10**,  and  doubtless  later.    Obs.  impos. 

Ov't  and  snowing  from  3**  to  10**,  and  after.    Obs.  impos. 

Clear.    A  slight  A.B.  all  the  evening  to  lO^**.*  (161) 

Clear.     No  A.B.  to  10**. 

Cl'r :  no  A.B.  to  10^**,  or  perhaps  at  10^**  very  sl't  illumination  in  N. 

So  much  clouded  that  obs.  was  impos.  to  IGhp  at  least 

Mostly  clear.    A.B.  seen  from  about  6^**  to  10**  and  after.*     (162) 

Clear.    A.B.  seen.*  (163) 

Ov't    Obs.  impos.  to  11**. 

Clear.*  (164) 


Not.  Idth.— After  lOd  clear.    There  is  appftrently  a  fidnt  light  In  N.,  bat  I  am  DOt  certain. 

Not.  20th. — I  watched  it  occasionally,  but  saw  no  streamers:  the  light  was  strong  for  100^ 
of  N.  horixon ;  arch  at  one  time  about  10^  high.  At  8h  lOn  a  pleee  of  arch  whose  lower  edge 
cnt  0  UrsflB  Migoris ;  it  was  about  SO^  long,  most  E.  of  N.  It  was  gone  at  8I1  SOn.  Zodiacal 
Ught  fointly  discernible  from  Junction  of  Galaxy  and  bow  of  Serpentarias,  extending  to  bead 
of  Gaprlcomus ;  but  It  Is  quite  uncertain  how  £u*  It  extends. 

Nov.  28d.— I  think  there  was  a  slight  A.B.  between  9I>  and  lOh  very  low  in  N. 

Not.  90th.— At  lOh  35n  there  is  a  faint  auroral  light  in  N.  horixon. 

Dec  13th.— Merely  a  faint  variable  light  low  in  N.  horizon. 

Dec  17th.— About  W*  of  N.  horizon  illumined  l^'  or  2^  high.  I  saw  no  streamers,  but  did 
not  watch  attentively.  Zodiacal  light  has  become  quite  plain :  reaches  indistinctly  to  a  ArletU, 
but  30  more  southerly. 

Dec.  21st.— I  watched  at  intervals,  in  all  SOm  or  40ni.  Saw  only  two  streamers,  viz.  at  6I1  Vim 
to  6I1 87m  in  Lyra.  In  the  N.  there  was  much  diffVise  light,  and  an  arch  elevated  8^  to  6^,  fluc- 
tuating of  course,  but  quite  distinct;  arch  comprised  perhaps  90^  of  horizon. 

Dec  23d. — Being  occupied  could  not  observe  until  bli  SSm ;  at  that  time  there  was  a  narrow 
segment  of  an  arch  between  iDraconls  and  Mlzar,  well  defined  and  constant  for  ISn.— See 
N.  m  Dotty  Herald  for  Dec.  28d. 

Dec  2Un.— During  most  of  the  evening  there  seemed  to  be  a  faintly  luminous  vapor  In  the 
K.  particularly,  but  also  more  or  less  elsewhere  It  could  scarcelv  have  been  nebulous  hazi- 
ness. There  were  also  singular  long  faintly  luminous  streaks,  chiefly  in  N.,  but  obeying  no 
usual  auroral  laws.    I  am  Inclined  to  consider  the  whole  as  an  auroral  aflhir  of  little  intensity. 
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Feb. 


Clear  to  9^.* 

Ov't  and  snowing.     Obs.  impos*  to  11**,  and  all  night. 

Clear.     No  A.B.  to  \0^^.    Zod.  I't  reaches  to  N.  Dec  9°,  R.A.  25^ 

Clear.    Moon  interferes  until  9**  20".*  (165) 

Ov't.    Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't.    Obs.  impos.  to  10^,  and  doubtless  all  night. 

M'y  ov't*    Obs.  impos.  to  10**,  and  p.  most  of  n't :  ov't  at  6|*»  a.  m. 

Ov't  and  rainy  in  part.     Obs.  impos.  to  11^,  and  doubtless  later. 

Mostly  clear:  moon  interferes:  no  A.B,  to  10**:  clear  at  5^^  a.m. 

Clean    Moon.    No  A.B.  to  9\    No  A.B.  from  5»»  to  6*»  of  4th. 

Clean    Moon.     No  A.B.  to  9^**. 

Ov't     Obs.  imjpos.  to  11**,  and  doubtless  all  night 

Ov't,  foggy.     Obs.  impos.  to  9**,  and  doubtless  all  night 

Ov't,  foggv  and  rainy.     Obs.  impos.  to  9*»,  and  undoubtedly^  all  n't 

Mostly  ov't    Obs.  impos.  to  10^,  and  most  probably  all  night. 

Mostly  ovH:  moon  interf :  obs.  n'y  impos.  to  10**,  and  p.  all  night 

Ov't;  gentle  rain,     Obs.  impos.  to  Hi",  and  doubtless  all  night 

Ov't;  drizzling  rain.     Obs.  mipos.  to  11**,  and  doubtless  later. 

Mostly  clear  to  9**  40".     No  A.B. :  aft.  whoUv  ov't,  d's  all  ni^ht 

Ov't  and  snowing.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't  entirely^.     Obs.  impos.  to  10^**.  and  doubtless  all  night* 

Ov't     Obs.  impos.  to  9^**,  and  doubtless  later. 

Wholly  ov'^t     Obs.  impos.  to  10**,  and  doubtless  all  night 

Wholly  ov't    Obs.  impos.  to  11**,  and  doubtless  later. 

Mostly  clear,  but  hazy  before  8**.* 

Wh'y  ov't:  obs.  impos.  to  10**,  and  d's  all  night.       [and  d's  all  n't 

Wh'y  ov't,  except  from  8^  to  8^** :  obs.  before  and  aft.  impos.  to  1  If**, 

Almost  wholly  ov't  with  some  rain  about  10**.     Obs.  impos.  to  1 1". 

Clear.    A  very  faint  A.R  suspected,  but  uncertain.*  (1^^) 

Ov'tto8|**andaft;er9i\p.alln't:  very  cl'r  about  9** :  noA.B.  then. 

Ov't  and  rainy  until  about  9**.     About  lOj**  clear.    No  A.B.  then. 

Ov't;  snow  squall  between  7**  and  8**;  mostly  clear  at  10\*  (167) 

Ov't     Obs.  impos.  to  10^**,  and  probably  all  night 

Partly  ov't  untd  9**,  when  and  after  mostly  clear ;  som't  misty.* 

Clear.    Moon  interferes  until  11^**.*  (168) 

Ov't  and  raining  a  little    Obs.  impos.  to  11**,  and  prob.  all  night 

Clear.    Moon.     No  A.B.  seen  to  10**. 

Mostly  clear.    Moon.    No  A.B.  seen  to  10**. 

Ov't  and  snowing.    Obs.  impos.  to  10**,  and  d's  later :  cl'r  in  mom. 

Ov't  and  snowing  at  11**.    Obs.  impos.  to  11**,  and  prob.  all  night 

Clear.    Moon.    No  A.B.  to  9\\ 

Hazy.     Obs.  nearly  impos.  to  midnight    No  A.B.  seen. 


Dec  25th.— No  A.B,  to  that  time,  although  I  once  or  twice  fluspected  a  very  fiilnt  light  in  N., 
bat  I  incline  to  thinlc  there  was  no  A.B.    Overcast  at  lOh  and  after,  all  night  probably. 

Dec  38th.— Some  slight  A.B.  suspected,  but  uncertain.  Between  5b  and  6h  a.  m.  of  29th  the 
A.B.  was  visible ;  considerable  light  in  N.,  and  some  streaming  %^  or  \0^  high,  with  a  red  tinga 

Jan  14th.— A.B.  reported  as  seen  at  Worcester,  Mass.— See  Wi  Seport  ^Man,  8UUe  LwuUic 
MMfUaL 

Jan.  ISth.— At  times  I  thought  there  was  a  verr  feint  light ;  but  at  other  times  when  exaroin- 
}mg  -cridcaily,  I  could  not  detect  any.  On  the  whole  I  am  uncertain,  but  rather  suspect  an  oc- 
casional Tery  6tnt  light  in  N. 

Jan.  22d.— Probably  there  is  an  unnsnal,  but  verv  faint  light  in  N. 

Jan.  25th.— A. B.  then  visible ;  a  bright  light  in  N.  extending  in  altitude  about  8^.  I  saw  no 
•treamors,  bat  did  not  look  two  minutes.    At  5ti  a.  m.  of  26th  the  light  hi  N.  still  visible. 

Jan.  27tb.— A  very  faint  A.B.  suspected,  but  quite  doubtfuL 

Jan.  28th.— A  fiUnt  auroral  light  suspected,  but  uncertain  on  account  of  moonlight ;  prolwbly 
there  is  a  slight  aurora.    Zodiacal  light  visible  hi  £.  up  to  Spica. 
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SerricK'a  Atfroral  JRegisCen 

M'y  clV  r  d^g  total  eclipse  of  moon  no  A.B.  vis. :  none  seen  to  10** 

Ov't.     Obfl.  impoa.  to  10^**,  andprobably  all  night. 

Clear.     A  very  considerable  A.B.*  0^®? 

Mostly  clear.    A  distinct  A.B. ;  a  low  arcb  in  N.*  O^^) 

Snowinff.    Obs.  impos.  to  10**,  and  probably  all  night* 

Clear,     rJo  A.B.  to  10\  [c'd  have  been  detected. 

Hazy ;  oba  nnc. :  no  AB.  seen  to  1 0^ :  none  but  a  eoDsidenble  one 

Clear.*  (171) 

Clear.     No  A.B.  to  9^. 

Clear.    NoA.B.  tol0\ 

Mostly  clear  to  9^ :  after  that  more  cloudy  in  N.  but  no  A.B,* 

Mostly  ov^t :  obs,  n'y  impos.  to  10**,  and  p,  all  night :  no  A.B.  seen* 

Ov't.    Obs.  impos.  to  IP  at  least. 

Mostly  clear.    No  A.B.  to  10^.* 

Mostly  clear.    No  A.B.  to  I0i\ 

Mostly  clear.    No  A.B.  to  10*». 

Ov't.     Obs.  impos.  to  10*». 

Mostly  ov^t.*  ^  /172> 

Mostly  ov*t  and  obs.  nearly  impos,  to  10**,*  O^^/ 

Clear.*  (174) 

Ov't.     Obs.  impos.  to  9^*,  and  doubtless  all  night. 

Mostly  ov^t,     Obs,  impost  to  lO^**,  and  doubtless  aH  night. 

Clear.    Mocm  interferes.     No  A.B.  seen  to  lOj^"*. 

Clear,    Moon.    No  A.B.  seen  to  ll^ 

Clear,    Moon.    No  A.B.  to  10**, 

Mostly  ov't.     Obs.  impos.  to  10**,  and  pmb.  all  night.  [to  9^*^. 

M'y  ov't:  moon:  obs.  n'y  impos. :  no  A.B.  seen  in  clear  spaces  in  N, 

Clear.    Moon.    No  A.B.  to  10|^ 

M'y  ov't,  and  wh'y  so  after  8* :  no  A.B.  seen  tp  8**,  after  obs.  impos. 

Snowing  and  raining.     Obs.  impos.  to  10**-  and^  doubtless  all  niffht. 

Ov't;  snowing  aft«r  9** :  obs,  impos.  to  10*,  and  d's  most  of  nignt. 

Mostly  ov't.     Obs.  impos.  to  10^**,  and'donbtless  later. 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night, 

Ov't  and  snowing.     Obs,  impos,  to  10**,  and  doubtless  all  night. 

Clear.     A  slight  auroral  light  in  the  N.  seen  up  to  10^.         (175) 

Ov't.    Obs.  impos.  to  10**,  and  d's  all  night.    Snowing  d'g  night. 

Ov't,     Obs,  impos.  to  10**,  and  doubtless  later, 

Ov't.     Obs.  impos.  to  10**,  and  probably  later. 

Mostly  ov't.     6bs.  nearly  impos,  to  10*.* 

Ov't  and  snowing.    Obs.  impos.  to  10**,  then  partly  breaking  up. 


Feb.  7th. — ^About  6b  SOm,  besides  a  large  j^eDeral  Uluminatlon  in  N.,  tbere  was  a  huDinoxis 
spot  about  50  high  in  £.,  and  an  Irre^lar  wide  band  of  flactoatinff  Tapory  light  lh>in  bori«m 
about  N.  flO^  W.  nearly  to  Eenith;  no  re^lar  belt  was  formed,  and  this  part  soon  fiided.  The 
A.B.  continued  in  N.  to  10b  at  least.    I  saw  no  streamers.    Moon  after  8b. 

Feb.  8th.— About  8b  55ni,  only  a  small  segrment  of  about  16^  long  of  this  arch  was  Tfeible,  ex- 
tending fh)m  N.  to  N.  IQo  W.,  it  was  constant  for  a  few  minutes.    I  saw  no  streamers  to  lOib. 

Feb.  13th.— Occupied  within  most  of  evening ;  but  other  obsenrers  reported  that  there  was 
no  A.B.    At  lOh  I  was  tolerably  sure  that  there  was  a  fkint  illumination  in  N.  horizon. 

Feb.  15th. — rA.B.  seen  at  Woroesterf  Mass.— 8M  2iq)ort  Lunatic  Asj/lumSl 

Feb.  18th. — Mr.  Wm.  Stow,  city  watchman,  informs  me  tiiat  there  was,  between  2b  and  4k 
A.  M.  of  18th,  considerable  auroral  light  in  N. :  he  saw  no  streamers. 

Feb.  23d. — ^A  considerable  A.B.  visible  between  7li  and  8b,  but  soon  after  overcast.  Very  lit- 
tle streaming,  but  an  irregular  band  of  light  SfP  high  in  N. ;  bright  spots  in  W.N.W.  and  E. 

Feb.  33d.— Through  Assures  in  the  clouds  there  seemed  some  unusual  light.  I  strongly  ana- 
pect  an  A.B.    [A.B.  seen  at  Worcester,  Mass.1 

Feb.  34th.— At  lOh  there  was  a  faint  auroral  light  in  N.  I  saw  none  between  9b  and  10b.  It 
was  feint,  but,  I  thlnic,  certain.    Mr.  F.  Bradley  saw  short  streamers  at  lib. 

March  15th. — ^Mo  A.B.  seen,  and  none  but  a  brilliant  one  could  have  been  seen.  [Mr.  O.  8. 
Lyman  suspected  a  faint  auroral  light    A.B.  seen  at  Worcester,  Mass.,  14th  and  15th  insts.] 
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Partly  clear  but  most  of  the  time  cloudy  in  north.* 

Ov't  to  10*»  at  least.* 

Clear.    A  slight  A.B.  most  of  evening.  (1^^) 

Clear,  but  hazy  about  horizon.* 

Clear.    No  AB.  to  10\*  (177) 

APt  wh'y  ov't  to  9^,  aft.  stars  seen ;  hazy :  no  AB  seen  to  1 1^. 

Cleared  up  about  10\*  (1 78) 

Clear.*  (179) 

M'y  cPr ;  low  cl'd  in  N. :  faint  AB.  w'd  not  be  vis. :  no  AB.  seen. 

Mostly  cPr :  moon  interf. :  no  A.B.  seen  to  10"*,  but  obs.  not  certain. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't     Obs.  impos.  to  10^,  and  doubtless  all  night. 

Ov\  slight  rain.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

Mostly  clear  in  N.     Moon  interferes.     No  A.B.  seen  to  10^ 

Almost  entirely  ov't.     Obs.  impos.  to  10**,  and  prob.  all  night. 

Clear.    Moon  mterferes.     No  A B.  to  10**. 

Ov't  and  rainy.     Thunder  storm  in  evening.     Obs.  impos.  to  11**. 

Mostly  clear.     Moon,     No  AB.  to  10:J**. 

Ov't  and  stormy.     Obs.  impos.  to  10^**. 

Ov't  and  rainy  m  part.     Obs.  impos.  to  9j**,  and  prob.  all  night. 

Clear.    Moon.    !N  o  A.B. 

Ov't,  misty  and  rainy.     Obs.  impos.  to  10**,  and  d's  all  night. 

Mostly  clear.     No  A  B.  to  10**. 

Ov't,  some  rain.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  probably  much  later. 

Mostly  clear  to  9**,  after  that  mostly  cloudy  in  N.* 

Violent  northeasterly  snow  storm.     Obs,  impos.  all  night. 

Clear.    No  AB.  to  10i^ 

Clear,  but  a  long  cloud  low  in  N.    No  AB.  to  10**. 

Clear.    No  AB.  to  10\ 

Clear.    A  faint  auroral  light  in  N.  between  8**  and  9**.* 

Ov't     Obs.  impos.  to  1 0**,  and  doubtless  all  night. 

Partly  clear.    AB.     Considerable  general  illumination.* 

Clear.     AB.  seen  to  1**  a.  m.  of  20th.* 

Ov't,  raining  after  8^**,  probably  all  night.     Obs.  impos. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't,  raining  most  of  the  time :  obs.  impos.  to  10**,  and  d's  all  night. 

Ov't;  drizzling  rain.     Obs.  impos.  to  10**,  and  undoubtedlv  all  n't. 

Ov't,  except  about  8**.     Obs.  impos.  to  10**,  and  d's  all  night.* 

Ov't.    Obs.  impos.  to  10**,  and  probably  all  night. 

Almost  wholly  ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 


(180) 


(181) 

as?! 


March  17th.— No  A.B.  certainly  seen,  but  at  hitervals  there  seemed  to  be  some  Ulumination, 
probably  the  contrast  of  sky  and  clouds. 

March  18th. — Behind  the  clouds  there  appeared  to  be  some  unusual  light  in  N.,  but  it  may 
hare  been  due  to  thinness  of  clouds  in  that  quarter. 

March  dOth.— Mr.  A.  B.  Haile  thinks  there  was  a  fednt  auroral  light  about  llli;  this  is  rather 
doubtful. 

March  21st.— About  lOh  45ni  there  was  a  faint  auroral  light  in  N.  [Prof  E.  A.  Andrews  in- 
forms me  that  a  traveller  told  him  that  during  the  night  (coming  from  Worcester)  he  saw  the 
A.B.  Tery  splendid.] 

March  23d.— A  bright  auroral  light  round  N.  horizon  about  8^  high,  with  some  streamers. 

|iarch  24th. — An  auroral  arch  low  in  N.  horizon  aU  the  evening,  about  2P  high ;  bright.  I 
saw  no  streamers. 

April  11th.— A  fiUnt  auroral  light  In  N.    I  saw  no  streamers,  but  could  not  observe  long. 

April  16th.— Scarcely  discemlbie  after  Oh,  the  sky  becoming  then  slightly  hazy. 

April  18th.— I  saw  no  definite  streamers,  but  I  did  not  watch  long.    Seen  all  the  evening. 

April  19th. — Oeneral  light  and  occasional  streamers  lO^'  or  15^  high. 

April  24th. — ^A  burning  shop  mistaken  for  an  A  B.  at  Hartford. 
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June 


Serrick^a  Auroral  Register, 

Clear.    Moon.     No  A.B.  seen  to  10*^, 

Clear:  moon :  no  A.B.  seen  to  10^**,  but  I  was  within  most  of  ev'g. 

Ov't  and  raining.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

Mostly  ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  10^,  and  doubtless  later. 

Mostly  clear.     Moon.     No  A.B.  to  10^. 

Clear.     Moon.     No  A.B.  to  9^ 

Mostly  clear.     Moon.     No  A.B.  seen  to  9^. 

Ov't  and  rainy.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Mostly  clear.     Moon.     No  A.B.  to  9^. 

Ov't  and  rainy  in  part.     Obs.  impos.  to  9^,  and  doubtless  all  night. 

Clear.     A  faint  A.B.  lying  low  in  N. :  seen  to  10**.  (l^^r) 

Almost  wholly  ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 

Ov't  and  misty.     Obs.  impos.  to  9J**,  and  doubtless  all  night. 

Beautifully  clear.     No  A.B.  to  9|**. 

Almost  entirely  ov't.     Obs.  nearly  impos.  to  10 J**.     None  seen. 

Clear  and  fine.     No  A.B.  to  10**. 

Mostly  ov't.     Obs.  nearly  impos.  to  9^**.     None  seen. 

Mostly  ov't.     Obs.  impos.  to  9|**. 

Clear,  but  somewhat  hazy  about  horizon.     No  A.B.  to  9^**. 

Clear.     No  A.B.  to  \0\^. 

Clear.     No  A.B.  to  9^\ 

Ov't  to  9** ;  clear  between  9**  and  10**.     No  A.B.  then. 

Clear.    No  A.B.  to  9i\ 

Cloudless,  but  very  hazy  towards  horizon.     No  A.B.  seen  to  9^*. 

Ov't:  obs.  impos.  to  9^%  and  p.  all  n't:  thunder  shower  about  1**. 

Clear.     Moon  begins  to  interfere.     No  AB.  seen  to  10**. 

Clear.    Moon.     No  A.B.  seen  to  10**. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  most  of  the  night. 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Clear  to  10**,  when  fleecy  clouds  came  over:  moon :  no  AB.  to  10^, 

Rain  most  of  ev'g ;  p'y  cl'r  ail.  9** :  obs.  impos.  to  10**,  p.  most  of  n't. 

Beautifully  clear,     moon  interferes.     No  A.B.  seen  to  10 J**. 

Beautifully  clear.     Moon  interferes.     No  A.B.  seen  to  10^**. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Clear  after  9\     No  A.B.  to  lO^p.     Moon  interferes. 

Mostly  clear.    Moon.    No  A.B.  seen  to  10 J**. 

Mostly  clear.     Moon.     No  A.B.  to  10**. 

Hazy,  with  some  cirri :  moon :  no  A.B.  seen  to  10^**,  but  obs.  unc. 

Clear.    No  AB.  to  10^**. 

Mostly  ov't;  a  little  rain  about  8**.     Obs.  impos.  to  10**. 

Mostly  clear.     No  AB.  to  10**. 

Mostly  clear.     No  AB.  to  10^**. 

Clear;  few  clouds  in  N.W.     No  A.B.  to  10**. 

Mostly  ov't.     Obs.  impos.  to  10**,  and  doubtless  much  later. 

Much  ov't.  especially  in  N.     Obs.  impos.  to  10**. 

Ov't  to  10**,  and  probably  all  night.     Obs.  impos. 

Ov't  and  raining  part  of  night:  obs.  impos.  to  10^**,  and  p.  all  n't. 

Beautifully  clear.*  (185) 

Beautifully  clear.     No  A.B.  to  ll^ 


Jane  15th.^AboTit  10b  observing  carefully  for  zodiacal  light,  which  is,  I  think,  stiU  visible 
chiefly  between  N.  and  W.  At  thU  period  I  feel  quite  sure  that  there  is  a  ^dnt  auroral  bank, 
low  in  the  northern  horizon.    I  saw  no  streamers. 


Digitized  by 


Google 


Mgrru^s  Auroral  Reguter. 


July 


,1M1. 

June  17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 


43 


(186) 


Mostly  ov't.* 

Ov't.     Obs.  impos.  to  10|^,  and  doubtless  all  night. 

Ov't     Obs.  impos.  to  lo|^**,  and  doubtless  later. 

Partly  clear  to  9^** ;  after  that  to  10**  ov't  and  obs.  impos. 

Clear.    No  A.B.  to  11**.     [A.B.  seen  at  Worcester,  Mass.] 

Ov't.     Obs.  jjppos.  to  10*». 

Ov't     Obs.  impos.  to  10**,  and  probably  all  ni^ht. 

Ov't.     Obs.  impos.  to  lOj**,  and  probably  all  night. 

Ov't;  drizzling  mist.     Obs.  impos.  to  10"*,  and  doubtless  all  nieht. 

Mostly  ov't.     Obs.  impos.  to  10**,  and  probably  most  of  the  night. 

Ov't     Obs.  impos.  to  10**,  and  doubtless  later. 

Clear.     Moon  interferes.     No  A.B.  seen  to  10^**. 

Clear.    Moon.    No  A.B.  to  10\ 

Mostly  clear  but  hazy :  moon :  no  A.B.  to  10^**,  but  obs.  uncertain. 

Sky  obscured  here  and  there  by  cirri.     Moon.     No  A.B.  to  10^**. 

Clear  in  north ;  some  clouds  elsewhere.     Moon.     No  A.B.  to  10**. 

Clear.     Moon.     No  A.B.  to  10**. 

Mostly  clear.     Moon.     No  A.B.  to  10**. 

Ov't :  frequent  lightning.     Obs.  impos.  to  10**.  and  doubtless  later. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't,  with  slight  rain.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Beautifully  clear.     No  A.B.  to  10**,  when  the  moon  rose.* 

Mostly  ov  t     Obs.  impos.  after — to  10**,  and  doubtless  later. 

Very  clear.     No  A.B.  to  10**.* 

Mostly  clear.     No  A.B.  to  10**. 

Clear.     No  A.B.  to  10^**. 

Clear  to  about  10**,  when  it  suddenly  became  ov't :  no  A.B.  to  9**  50". 

Ov't  to  10**,  and  prob.  most  of  night.    Thunder  shower  about  9**. 

Clear,  except  a  long  cloud  in  N.     No  A.B.  seen  to  10 J**. 

Clear.    No  A.B.  to  10J\* 

Clear.     No  A.B.  to  10**  20«*. 

Clear.     No  A.B.  to  lOj**. 

Considerably  clouded  in  north.*  {^^^) 

Clear.     No  A.B.  to  10^**. 

Clear.*  (188) 

Mostly  clear,  but  hazy  around  horizon.     No  A.B.  seen  to  lOj**. 

M'y  ov't ;  showery  to  1 1**.  when  n'y  cl'r  in  N.,  and  there  was  no  A.B. 

Ov't     Obs,  impos.  to  10%  and  probably  all  night. 

Ov't     Obs.  impos.  to  10**,  and  doubtless  to  midnight 

Clear.     Moon.     No  A.B.  to  10^**. 

Mostly  ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 


June  17th. — ^Among  the  broken  elonds  in  the  N.  there  was  much  nnnsn&l  light  abont  10b  80m 
(for  it  was  too  much  overcast  earlier);  a  considerable  A.B.  without  much  doubt.  [A.B.  seen 
at  Worcester,  Mass.] 

July  8tlL— At  9b  45m  went  out  with  Mr.  A.  B.  Haile  and  Mr.  J.  T.  Hotchklss  to  look  for  the 
zodiacal  light  We  decide  that  there  is  a  faint  li&:ht  or  milkiness,  extending  from  about  Cas- 
siopeia toXeo,  through  the  N.W.,  about  10^  or  \z°  high.  It  has  no  definite  outline  but  is  cer- 
tainly real.    Near  CaA8iopeia  it  is  of  course  confounded  with  the  Galaxy. 

July  10th.— From  9h40ra  to  9b  50m  Mr.  A.  B.  Haile  and  myself  observed  for  the  zodiacal  light 
It  corresponds  with  what  we  saw  Thursday  the  8th.  It  is  about  Leo  very  faint,  and  must  be 
inspected  by  indirect  glances.    It  reaches  perhaps  to  Denebolu. 

-JuIt  lOth.— Faint  light,  which  I  suppose  the  "zodiacal,"  still  to  be  seen  about  9b  45m  to  lOh, 
from  N.  to  N.W.,  as  described  a  few  days  since. 

July  19th. — A  conspicuous  A.B.  visible  from  9h  to  lOb,  and  doubtless  later,  illuminating  N. 
horizon  about  90<>,  and  to  a  central  altitude  of  15^ ;  much  general  light  and  occasional  stream- 
ew,  some  of  them  bright    Color  yellowish-white.    Clouds  interfere  with  observation. 

July  2l8t— A  fi|int  auroral  illumination  at  10b,  and  also  at  2b  of  22d ;  a  dusky  light,  like  fog 
slightly  iUuminated.    I  saw  no  streamers. 
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Cl'r:  moon:  noA.B.  seentolO^.  [A.B.  seen  at  Worcester,  Mass. 
Cirrous  clouds  in  N. :  moon :  obs.  n'y  impos. :  no  AB.  seen  to  10*. 
Clear.    Mooa     No  A.B.  seen  to  10*. 

Obs.  impos  to  10*,  and  doubtless  much  later. 
No  A.B.  to  9i*. 

a  distinct  A.B.  at  9*  40"*  foi^a  few  minutes.*    (1 89) 
no  AB.  seen  to  lOi* ;  but  I  was  within  until  9*  40". 
Obs.  impos.  to  10^,  and  probably  all  night 


Ov't  and  rainy. 
Clear.    Moon. 
Cl'r:  moon  full: 
Clear:  moon: 
Mostly  ov't 


Ov't     Obs.  impos.  to  10*. 

Much  ov't  at  times :  but  at  9*  the  N.E.  and  E.  were  clear.*     (190) 

Clear,  but  hazy  about  horizon.     No  A.B.  seen  to  10*. 

Al't  wholly  ov't  and  wholly  so  after  9*,  prob.  all  n't    Obs.  impos. 

Ov't  to  lOt*  at  least.     Obs.  impos. 

Ov't  and  rainy  after  10*.     Obs.  impos.  to  11*,  and  d's  all  night. 

Ov't  to  10* :  p7  cl'r  (at  10^*)  in  N.  W. :  obs.  imp.  to  1 1*,  and  p.  all  n't 

Ov't  to  10*,  then  p'y  cl'r  in  S.  W.  for  a  while.     Obs.  impos.  to  lOj*. 

Al't  wholly  ov't  to  lOf  *,  and  doubtless  all  night.     Obs.  impos. 

Clear.    A  faint  A.B.  all  the  evening  to  11*.*  (191) 

Clear.    No  A.B.  to  10^*. 

Clear.    No  AB.  to  9*,  and  none  as  I  can  learn  to  10*. 

Clear,  but  hazy.     No  A.B.  to  10^*. 

Mostly  cl'r  to  9 J*.  No  A.B.  to  that  time :  soon  after  wh'y  ov't  to  10^*. 

Cloudless,  but  hazy.    No.  A.B.  to  10*  5™. 

Clear.    No  AB.  to  10*. 

Ov't     Obs.  impos.  to  10*,  and  probably  most  of  niffht. 

Ov't  almost  wholly.     Obs.  impos.  to  10*,  and  doubtless  later. 

Much  clouded  in  N".     Obs.  nearly  impos.  to  10*.*  (1^2) 

Clear.  Moon  interferes.   No  A.B.  to  10*andnoneat3J*A.M.  of  25thL 

Clear.     Moon.    No  AB.  to  10^*. 

Ov't,  raining  slightly.     Obs.  impos.  to  10*,  and  doubtless  all  night 

Ov't;  drizzle.     Obs.  impos.  to  10*,  and  doubtless  all  night 

Ov't  to  10*,  and  doubtless  all  night.     Obs.  impos. 

Ov't  to  10*,  and  doubtless  all  night     Obs.  impos. 

Mostly  ov't.     Obs.  impos.  to  10*,  and  probably  all  night    Moon. 

Ov't.     Obs.  impos.  to  10*,  and  doubtless  later. 

Clear.     Moon  interferes.     No  A.B.  seen  to  10*, 

Much  obsc.  by  cirri  and  after  9^**  by  thick  cl'ds. 

Mostly  clear  to  9^*,  afterwards  cloudy.     Moon. 

Clear  after  9*.     Moon.     No  AB.  to  10*. 

Clear.     Moon.    No  AB.  to  ^^, 

M'y  cl'r  to  9* :  at  10*  to  midnight  wholly  ov't     No  AB.  seen  to  9*. 

Very  clear  most  of  evening.     No  AB.  to  10*.* 

Very  clear.     No  AB.  to  10*. 

Clear.     No  AB. 


[impos.  to  10*. 
Obs.  nV  or  quite 
No  AB.  seen. 


Aug.  2d. — Groups  of  short  streamers  rising  from  a  dark  segment,  some  quite  TiTid  and  quick* 
moTing  laterally.  None  reached  higher  than  20<>.  Watched  about  15  minutes ;  but  it  soon 
£idcd.    Moon  greatly  interferes.    Streamers  30^  each  side  of  N. 

Aug.  6th.— 'rhere  was  much  diffhse  light  in  N.,  but  obstructed  by  clouds,  and  about  9li  an 
auroral  band,  rising  in  £.  and  extending  about  40^  high  at  vertex,  towards  the  west :  was  not 
sharply  defined :  moved  upward,  but  disappeared  before  it  reached  zenith.  Clouds  greatly 
interfere. 

Aug.  Uth.— At  times  a  tolerably  distinct  arch  5<>  to  S^  high  at  vertex,  and  occasionaUy  a  few 
iSidnt  streamers. 

Aug.  23d.— About  lOh  dOa  there  was  a  decided  auroral  light  low  in  K.,  but  partiaUy  obscured 
by  clouds. 

Sept.  7th.— At  Oh  went  to  Observatory  to  see  if  zodiacal  light  could  be  discovered.  I  am 
doubtful  whether  any  traces  can  be  seen ;  there  seems  to  be  a  very  faint  light  lying  a  few  de- 
crees above  horizon  A-om  N.  to  W.N.W.  Nothing  visible  in  the  ecUptic,  which  now  cnts  the 
Sorizon  at  a  very  smaU  angle  here. 
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Oct. 


Ov't  and  drizzling.    Obs.  impos.  to  10^. 

Clear  to  9**.     No  A,B.  seen  to  that  time :  after  that  ov't. 

Almost  wholly  ov't  to  10**,  and  probably  all  night.* 

Ov't  to  10** :  obs.  nearly  or  quite  mipos. :  slight  A,B.  susp.* 

Clear.    No  A.B.  to  10^* 

Clear,  but  somewhat  hazy.    No  A.B.  to  10**. 

CPss,  but  somewhat  hazy  to  9|*».    No  A.B.    At  10**  aPt  wh'y  ov't 

Ov't  and  rainy  to  10**  at  least.    Obs.  impos. 

Clear.     No  A.B.  to  10**.*  (196) 

Clear  to  8** :  after  that  ov't  and  obs.  impos.  to  10**,  and  p.  all  night. 

Clear,  but  hazy  about  horizon.     No  A.JB.  to  10**  10***. 

Ov't    Obs.  impos.  to  10^**,  and  probably  later. 

M'ycl'r:  moon:  noA.B.  cert,  seen  to  10**,  but  pos.  there  is  a  faint  I't 

Ov't.    Raining  occasionally  during  ev'g  and  night.    Obs.  impos. 

Ov't  and  rainy :  obs.  impos.  to  1 1**,  and  d's  all  night :  ov't  at  4**  a.m. 

Very  clear.     A  conspicuous  A.B.     Moon  interferes.*  i}^^) 

Clear.     A  slight  A.B.  about  7**  to  7i^♦  (198) 

Clear.     Moon.     No  A.B.  seen  to  9**  35***. 

Much  cl'ded :  moon :  obs.  n'y  impos.  to  10^**,  p.  all  n't :  no  A.B.  seen, 

Ov't,  copious  rain.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Clear.    Moon.    No  A.B.  seen  to  10**.  [evening. 

M'y  cl'r :  moon  interf  :  no  A.B.  seen  to  9^* :  within  doors  most  of 

Ov't  wholly.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't ;  rain  and  snow. 

Wholly  ov't.     Obs.  impos.  to  10|**,  and  doubtless  all  ni^ht 

Wholly  ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Clear.    No  A.B.  seen  to  10**,  but  I  did  not  watch  closely ;  p.  none.* 

Al't  wh'y  ov't ;  raining  from  9**  to  10** :  obs.  impos.  to  10**,  d's  all  n't 

Mostly  ov't;  entirely  so  in  N. :  obs.  impos.  to  10**,  and  d's  later. 

Clear.    A.B.  seen  all  the  evening.    Not  very  brilUant.*         (1^^) 

Clear.    No  A.B.  to  9^**. 

Wh'y  ov't :  obs.  impos.  to  10**,  and  d's  all  niffht.     Rain  d'g  night 

Almost  wholly  ov't.     Obs.  impos.  to  10**,  and  prob.  much  later. 

Cleai:.     No  A.B.  to  10**. 

Mostly  clear.*  (200) 

Mostly  clear.    No  A.B.  seen  to  9^** :  did  not  watch  closely. 

Ov't     Obs.  impos.  to  10**. 

Clear :  within  most  of  ev'g :  no  A.B.  from  9^**  to  10** :  p.  none  in  ev'g. 

Clear:  within  most  of  evening:  no  A.B.  at  lOf**:  p.  none  in  ev'g. 


Sept  12th.— A.B.  at  Montreal,  Canada,  according  to  Profl  Olmsted,  who  was  there.  A.B. 
seen  in  Biichigan :  J.  N.  Nicollet,  TroM,  Am,  PhU.  Soc,  N.  8.  8 :  828. 

Sept.  13th.— A.B.  seen  in  Michigan:  J.  N.  Nicollet,  Tram,  Am,  PhU,  8oc,y  N.  8.  8:  828. 

Sept.  14th.— At  lOlt  15m  I  suspected  a  very  faint  light  of  A.B.  on  northern  horizon. 

Sept  18th.— Mr.  F.  Bradley  informs  me  that  he  saw  a  slight  A.B.  at  llh,  a  few  streamers  10^ 
or  W>  high. 

SepU^th.— A  briUlant  arch  from  W.N. W.  to  E.N.E.  rising  at  Sh  (the  highest)  abont  40« ; 
then  broke  np  and  lower  arches  succeeded.  Between  Oh  and  lOh,  briUiant  streamers  and  spots ; 
none  seen  higher  than  45^. 

SepL  26th.— A  single  wisp  of  auroral  light  in  N.  W.  Just  under  the  handle  of  the  dipper  (in 
Ursa  Mi^or),  drifted  slowly  westward  and  downward,  and  disappeared  at  7b  ISm.  Scarcely  any 
other  auroral  indications.  Moon  brilliant.  (Short  notice  of  A.B.  of  25th  and  26th  published 
in  N.  H.  Daily  HeraUd  and  N,  H,  DaUy  PaOadium  of  Sept.  29th.) 

Oct.  6tli.— Immediately  after  close  of  twilight  I  searched  for  zodiacal  light ;  skv  yerv  clear. 
On  critical  examination  and  comparison  it  appears  to  me  that  there  is  a  very  faint  illumination 
extending  from  about  Arcturus  in  N.  W.  to  Galaxy  in  S.S.  W.,  and  reaching  upwards  to  a  line 
connecting  f,  a,  and  d  Serpentis.  No  A.B.  at  the  time.  Moon  and  Venus  Interfere  in  the 
morning. 

Oct.  fth.— An  arch  at  times  2^  or  8^  high  and  occasional  streamers  lO^  or  12o  high. 

Oct.  14th.— A  slight  A.B.  at  times,  somewhat  obscured  by  clouds  in  N.  [A.B.  seen  at  Wor* 
cester,  Mass.] 
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jBerrick^s  Auroral  Begi^er. 

Ov't  in  N. ;  p'y  clV  elsewhere :  obs.  n'y  impos.  to  10^,  and  p.  later. 

Mostly  ov't     Moon  interferes  also.*  (201) 

Much  cPded  about  N. :  moon :  obs.  very  unc. :  no  A.B.  seen  to  10**. 

Ov't.     Obs.  impos.  to  10*»,  and  probably  all  night. 

Clear  early  in  evening.     No  A.JB.  at  7^^.     After  9**  ov't. 

Clear.    M!oon.    No  A.B.  seen  to  10**. 

Clear:  moon:  no  A*B.  seen  to  10^**:  within  mpst  of  ev'g.*     (202) 

Cloudless,  hazy :  moon :  no  A.B.  seen  to  10** :  within  fix)m  7**  to  10**. 

Clear:  moon:  no  A.B.  seentolO^:  within  most  of  evening. 

Cloudless,  but  hazy.     Moon.     No  A.B.  seen  to  8**. 

Clear  until  7^**  to  8** ;  after  that  foggy.    Moon.    No  A.B.  seen. 

Clear,  some  haze :  moon:  noA.B.  seentolO**:  within  most  of  ev'g. 

Foggy.     Obs.  impos.  to  11**,  and  probably  all  night 

Mostly  clear.     Moon.    No  A.B.  seen  to  10**.    Within  most  of  ev'g. 

Very  clear.     No  A.B.  seen  to  10**.     Within  most  of  evening. 

Cl'r  at  7** :  no  A.B.  seen  early  in  ev'g :  ov't  at  9**  aftd  aft. :  obs.  imp. 

Ov't ;  raining  between  9**  and  10** :  obs.  impos.  to  10**,  and  p.  all  n't. 

Very  clear  most  of  evening.     Some  clouds  in  N.  at  10\*        (203) 

Clear.     No  A. B.  to  \\\ 

Clear.     No  A.B.  to  10**. 

M'y  cl'r :  no  A.B.  to  10** ;  pos.  a  faint  auroral  I't  about  7** :  doubtftd. 

Clear.     No  A.B.  to  10\ 

Clear.     No  A.B.  to  10**. 

Clear.     No  A.B.  to  ll^     Rainy  at  6**  a.  m.  of  12th. 

Clear.     No  A.B.  to  10**.     None  from  4**  to  6**  a.  m.  of  13th. 

Ov't  to  10**,  then  clear,  and  no  A.B.  visible.     None  at  4**  of  14th. 

Ov't  and  rainy :  obs.  impos.  to  10** :  none  from  4**  to  6**  of  15th :  cl'r. 

Cloudy  in  N.  during  first  part  of  evening.*  (204) 

Clear.     No  AB.  to  10**. 

Mostly  clear,  but  some  clouds  low  in  N.     No  A.B.  to  10**. 

Clear.     Moon  begins  to  interfere.*  (205) 

Ov't  and  raining  to  10**,  and  doubtless  all  night     Obs.  impos. 

Ov't     Obs.  impos.  to  10**,  and  probably  all  night. 

M'y  cl'r  to  9**,  when  it  became  partially  ov't :  moon :  j^o  A.B.  to  10**. 

Ov''t  and  raining.     Obs.  impos.  to  10**,  and  doubtless  later. 


Mostly  clear.     Moon.     No  A.B.  to  loV     Within  from  7**  to  9^**. 

Considerably  ov't.     Moon.     Obs.  nearly  impos.  to  10**. 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't     Obs.  impos.  to  10**,  and  doubtless  later. 

Clear.    Moon.    No  A.B.  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9**,  when  clearing.     Moon.     No  A.B.  to  10**. 

Mostly  clear.    Moon  interferes.    No  A.B.  seen  to  10**. 


Oct.  dOth.— Observation  nearly  or  quite  impossible  np  to  lOh.  Mr.  Jobomah  Onnn,  of  the 
city  watch,  informs  me  that  abont  lb  a.  m.  (2l8t)  there  was  a  brilliant  auroral  dispUiy,  not  ez- 
tendins:  higher  than  4(P;  streamers,  rapidly  sbiftinf^,  <fec 

Oct^th.— Mr.  Azariah  Smith  hiforms  me  that  at  5  a.  m.  this  mominj^  there  was  some  aoro- 
nl  light  in  N.    He  saw  no  streamers. 

Nov.  5th. — There  seemed  then  to  be  considerable  nnnsnal  light  in  N.,  bnt  the  rising  of  the 
moon  and  the  position  of  the  clouds  made  it  uncertain.  Probably  an  A.B.  Searched  for  the 
lodiacal  light  in  S.W. ;  doubtfhl  whether  any  trace  of  it  can  now  be  detected. 

Not.  15th.— a  slight  A.B.  abont  lOh ;  a  single  definite  streamer  seen  by  Mr.  F.  Bradley. 

Not.  18th.— a  beautifhl  display  of  the  Aurora  Borealls,  beginning  as  early  as  5h  45in,  and 
continuing  probably  all  night.  Before  61t  the  display  consisted  chiefiy  of  auroral  banks  and 
wisps,  quite  irregular ;  but  after,  and  especially  between  10b  and  lib,  there  was  a  grand  and 
most  animated  display  of  merry  dancers,  passing  and  reimssin^^  vanishing  and  flashing  up,  in 

lindlsr' 


A  remarkable  manner.    Streamers  occasionally  reached  the  Ecnith 


Ustlnct 


corona  was  formed  for  a  few  minutes.    (See  JPro£  Olmsted's  account  in  J\r.  iT  DaXhf  Berald  of 
19th  November,  also  Dr.  J.  G.  Perdval's.) 
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(206) 
(207) 


Cloudless,  but  hazy  to  8**,  after  that  ov't.     No  A.B.  early  in  ev'g. 
P'y  cPr  at  6** ;  ov't  at  8^ :  obs.  impos.  to  10^ :  no  A.B.  early  in  ev'g, 
Ov't  and  raining.     Obs.  impos.  to  10^,  and  doubtless  all  night. 
Partly  clear  to  8^.     No  A.B.     Very  clear  at  Q\ 
Partly  clear.     No  A.B.  at  9** ;  mostly  clouded  in  N.  before. 
Chiefly  clear.    No  A.B.  to  10\ 
Clear.    Np  A.B.  to  10^. 

Clear  at  6^ ;  after  ov't  and  obs.  impos.  most  of  night :  no  A.B.  at  6*. 
Ov't.     Obs.  impos.  to  10^,  and  probably  all  night. 
Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't ;  raining  at  10**.    Obs.  impos.  to  10^,  and  doubtless  much  later. 
No  A.B. 

Obs.  impos.  to  10**,  and  doubtless  all  night. 
A.B.^  beginning  at  dusk,  5^  25".* 

Obs.  impos.  to  11^,  and  probably  all  night* 
Ov't  aiifl  raining.     High  wind  with  rain  all  night. 
Ov't.     Obs.  impos  to  10^**,  and  doubtless  all  mght. 
Ov't  until  about  10^,  when  it  was  clear  in  N.     No  A.B.  then. 
Much  clouded,  but  oc'y  clear  in  N.     No  A.B.  seen  to  9^^.     Moon. 
Ov't;  snowing  from  8**  and  after :  obs.  impos.  to  10^^,  and  d's  all  n't. 
Clear.    Moon.    No  A.B.  to  10^. 

Clear :  moon :  no  A.B.  seen  to  10^** :  within  doors  most  of  the  time. 
Ov't  and  raining  all  night.  [appearance. 

M'y  cl'r :  moon :  prob.  no  A.B.,  but  at  times  I  susp.  a  famt  auroral 
Mostly  clear.  Moon,  No  A.B.  seen  to  10**.  Within  most  of  ev'g. 
Clear.  Moon.  No  A.B.  to  9^**.  Within  most  of  evening. 
Ov't.  Obs.  impos.  to  10**,  and  probably  all  night. 
Mostly  clear.  Moon.  No  A.B.  seen  to  10**.  Within  most  of  ev'g. 
Hazy,  and  p'y  cl'y.  Moon.  No  A.B.  seen  to  10**.  [breakaway. 
Ov't,  snowing  and  raining :  obs.  impos.  to  10**,  when  cl'ds  began  to 
Clear  until  about  8**,  after  that  ov't.     No  A.B.  seen  to  8**. 

Clear.     No  A.B.  to  10**.     Within  most  of  ev'g.  [been  visible. 

Clouds  in  N. :  no  AB.  seen  to  9^** :  a  mod.  display  might  not  have 

Cleanand  cloudy  by  turns,  mostly  cloudy.     No  A.B.  seen  to  10**. 

Mostly  ov't,  but  chiefly  clear  a  short  time  at  10**.     No  A.B.  then. 

Beautifully  clear  and  cold.     No  A.B.  to  10**. 

Snowing  and  raining  after  7**.    Obs.  impos.  to  11**,  and  d's  all  night. 

Ov't.     Obs.  impos.  to  10**. 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night.* 

Ov't,  but  clouds  oc'y  broken  in  N. :  some  unusual  light  susp. 

Ov't  till  about  9**,  when  tolerably  clear.     No  A.B.  then  visible. 

Ov't  most  of  evening,  but  clear  at  11**,  when  there  was  no  A.B. 

Ov't.     Obs.  impos.  to  10**.     Clear  toward  morning  at  least. 

Very  clear.     No  A.B.  to  10**. 

Ov't  until  about  9**,  after  mostly  clear.     No  A.B.  to  10**. 

Mostly  clear,  but  some  clouds  in  N.*  (208) 

Ov't;  clear  at  8**  and  after.     No  A.B.  to  10**. 


Dec  14th.— Not  moch  action  after  6h  SOm.  1  saw  no  Btreamero,  bnt  only  large  brilliant  spots 
here  and  there,  from  K  to  W.,  and  some  15^  high. 

Dec  15th.— Some  light  in  N.,  but  may  be  due  to  thinness  of  clouds  In  that  quarter.  Mr.  F. 
Bradley  saw  at  8h  what  he  thought  the'A.B.,  but  rather  an  anomalous  display. 

Jan.  Sth.— A.B.  seen  at  lib  at  St.  Louis,  Mo.,  as  per  Meteor.  Jour,  of  Dr.  B.  B.  Brown  {St, 
Limit  DaUy  Boening  OaaOU.  Feb.  10, 184S3).    Probably  a  moderate  display. 

Jan.  15tb.— A  considerable  A.B. ;  general  light  for  90^  of  horizon,  extending  5^  high.  I  law 
no  streamers,  bat  I  watched  only  a  lew  minutes. 
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Herrick^a  Auroral  Register. 

Mostly  clear.    No  A.B.  to  10"*. 

Clear.     Moon  until  10\     No  A.B.  to  11\ 

Clear.    Moon,     No  A.B.  to  IP. 

Mostly  clear  to  9**,  after  that  too  cloudy  for  obs.    Moon.* 

Clear  m  N.  during  latter  part  of  evening.    Moon.    No  A.B.  to  10*. 

Clear:  moon:  no  A.B.  to  10^**:  within  doors  most  of  the  evening. 

Clear.    Moon.    No  A.B.  to  9**. 

Clear  except  a  few  low  clouds  in  N.    Moon.     No  A.B.  to  10*. 

Clear  after  7»».     Moon.    No  A.B.  to  10\ 

Mostly  clear.    Moon.    No  A.B.  to  10**. 

Clear.    Moon.     No  A.B.  seen  to  11^*. 

Very  clear.     No  A.B. 

Clear  at  6^** :  no  A.B.  then :  aft.  a  heavy  fog,  and  obs.  impos.  to  \0\^. 

Clear.    No  A.B.  to  9»». 

Ov't.    Obs.  impos.  to  11*  at  least. 

Clear.     No  A.B.  to  10*.  "* 

Clear  but  somewhat  hazy.     No  A.B.  to  10^*. 

Ov't.     Obs.  impos.  to  IP,  and  doubtless  all  night. 

Ov't     Obs.  impos.  to  11*,  and  doubtless  all  night. 

Clear.     No  A.B.  to  10*. 

Clear.    No  A.B.  to  9^*,  when  it  became  partly  clouded.*       (209) 

Ov't.     Obs,  impos.  to  10*,  and  probably  all  night. 

Squalls  of  snow  during  evening.    Clear  afl^er  8".    No  A.B.  to  10*. 

Clear  after  7i*.    No  A.B.  to  10^. 

Clear.     No  A.B.  to  10*. 

Chiefly  clear  to  9* ;  afl^r  that  ov't.*  (210) 

Mostly  clear.     No  A.B.  to  10*. 

Ov't.    Obs.  impos.  to  9^*,  and  doubtless  much  later. 

Clear,  except  a  bank  of  cloud  10°  high  in  N.     No  A.B.  to  10*. 

M'y  cl'r  until  9*,  when  it  became  hazy  and  then  cl'y :  no  A.B.  seen. 

Ov't  and  raining.     Obs.  impos. 

Clear.     Moon  interferes.     No  A.B.  seen  to  10*.* 

Ov't.     Obs.  impos.  to  10*,  and  doubtless  all  night. 

Clear.     Moon.     No  A.B.  seen  to  10*. 

Ov't.     Obs.  impos.  to  10*. 

Clear.    Moon.     No  A.B.  seen  to  10^*. 

Clear.    Moon.    No  A.B.  seen  to  10*.    Within  most  of  the  evening. 

Clear.    Moon.     No  A.B.  seen  to  9*.    Some  cloudiness  in  N. 

Mostly  ov't     Obs.  nearly  impos.  to  10*.    Moon.     No  A.B.  seen. 

Hazy  and  partly  cl'y  to  9°,  aft.  ov't :  moon :  obs.  di£ :  no  A.B.  seen. 

Ov't  and  raining.     Obs.  impos.  to  10*,  and  prob.  all  nicht 

Parti V  clear  to  8*.     No  A.B.  to  8* ;  after  that  too  cloudy  for  obs. 

Mostly  clear.    No  A.B.  to  10*. 

Ov't     Obs.  impos.  to  10*,  and  probably  all  night. 

Ov't  and  drizzhng.     Obs.  impos.  to  10*. 

Clear.    No  A.B.  to  10*. 

Cloudless,  but  hazy.     No  A.B.  to  lOj*. 

Ov't     Obs.  impos.  to  10*,  and  probably  all  ni^ht 

Ov't     Obs.  impos.  to  10*.     Lightning  in  evenmg. 


Jan.  20th.— At  times  I  suspected  a  loint  Ught  lo  N.,  but  conld  not  determine. 
Feb.  6th.— About  lOh  through  the  clouds  there  appeared  some  indications  of  the  A.B. 
disposed  to  think  them  reaL 
Feb.  llth.— About  9b  there  is  a  slight  aurora;  a  luminous  bank  low  in  the  N. 
Feb.  17th.— About  0*  SOm,  a  ftdnt  flght  is  suspected  in  N.,  but  very  uncertain. 
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Ov't. 
Hazy. 


Ov't 
Ov't. 
Clear: 
Ov't 


no  A.B.  seen  to  10**. 


OvH  chiefly  in  evening;  clearing  about  9^.* 

Very  clear.    No  A.B,  to  10**. 

Ov't.    Obs,  impos.  to  lO**,  and  probably  all  night 

Hazy  and  partly  ov't    Obs.  embarrassed.    No  A.B.  seen  to  11^. 

Clear  and  cold.     No  A.B.  to  10\ 

Clear.    No  A.B.  to  10\ 

Clear.    No  A.B.  to  9\ 

Clean    No  A.B.  to  10>». 

Obs.  nearly  or  quite  impos  to  10^**. 
Obs.  diflicult     No  A.B.  seen  to  10*». 
Cloudless,  but  hazy.    No  A.B.  seen  to  10**.    Moon  interferes. 
Mostly  ov't     Moon.     Obs.  nearly  or  (juite  impos.  to  9**. 
Hazy  and  partly  ov't :  moon :  obs.  n'y  impos. :  no  A.B.  s< 
Ov't     Obs.  impos.  to  10^ 

Obs.  impos.  to  10**,  and  doubtless  all  night. 

Obs.  impos.  to  11\ 

moon :  no  A.B.  seen  to  10^** :  within  most  of  evening. 

Obs.  impos.  to  10**. 
Ov't  and  raining  part  of  the  time :  obs.  impos.  to  10^**,  and  p.  all  n't 
Ov't  most  of  evening.    Moon.    No  A.B.  seen  during  clear  intervals. 
Mostly  ov't     Obs.  nearly  impos.     No  AB.  seen. 
Clear.     No  AB.  to  8**. 

Ov't  and  raining  after  8^**.     Obs.  impos.  to  10**,  and  prob.  all  night 
Mostly  ov't,  but  clear  by  10**  and  after.    No  AB.  then. 
Clear.    No  AB.  to  10**. 
Cloudless,  but  hazy.    No  AB.  seen  to  10**. 
Very  hazy,  and  by  9**  entirely  ov't  in  N.     Obs.  impos.  to  10**. 
Ov't,  raining  part  of  evening.     Obs.  impos.  to  10**,  and  d's  all  n't 
Ov't.    Obs.  impos.  to  10**.  [AB.  then  visible, 

obs.  impos.  to  11**,  when  it  began  to  break  away  in  N. :  no 

Obs.  impos.  to  10**,  and  doubtless  all  night. 

Obs.  impos.  to  10**,  and  doubtless  all  night. 

Obs.  impos.  to  10**,  and  doubtless  all  night. 

Obs.  impos.  to  10**. 

A  slight  auroral  light  in  the  N.  during  the  evening.*    (211) 

(212) 


Ov't: 

Ov't 

Ov't 

Ov't 

Ov't 

Clear. 

Clear.* 


Ov't     Obs.  impos.  to  10**,  and  probably  all  night 

Ov't,  and  raining  moderateljr.     Obs.  impos.  to  10**,  and  d's  all  n't 

Quite  cloudv  in  N.,  but  considerable  A.B.  visible.*  (213) 

Ov't  most  of  ev'g ;  rainingpart  of  time  tolO^**:  obs.  impos.:  cl'rin 

Mostly  clear,  but  hazy :  moon  interf. :  no  A.B.  seen  to  10^**.    [mom. 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't  and  raining.     Obs.  impos.  to  11**,  and  doubtless  all  night 

Ov't  and  raining.     Obs.  impos.  all  night. 

Mostly  clear.     Moon.*  (214) 

Mostly  clear,  but  somewhat  hazy.     Moon,     No  A.B.  seen  to  10**. 

Considerably  ov't  in  the  evening.     Moon.     No  AB.  seen  to  10**. 


Occa- 


Karch  7(h. — Possibly  some  auroral  light  at  that  tlmef  but  uncertain.    Overcast  from  12li  to 

2h  A.  M. 

April  10th.— I  watched  it  but  little. 

April  Ilth.— A  moderate  A.B.  for  20o  each  side  of  N.  and  extending  2^  to  5^  high. 
■lonal  indefinite  streamers  ft*om  a  low  auroral  bank. 

April  t4th.— At  lOh  30m  iUumlnation  reached  altitude  of  20^  and  horizontal  extent  of  90<»  or 
100^.  Between  lli  and  Si*  a.  m.,  15th,  a  display  of  waves,  passing  up  half-way  to  zenith,  as  I  am 
Informed. 

April  20th.— Slight  A.B.  about  lib,  and  fidnt  traces  through  the  night. 
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June 


Herrick^e  Auroral  Register. 

M'y  clear:  moon :  no  A.B.  seen  to  10*» :  within  doors  moBt  of  ev'g. 
Hazy.     Moon.     No  A.B.  seen  to  10**. 
Ov't  and  misty.     Obs.  impos.  to  10**. 

Ov't  and  raining.     Obs.  impos.  to  10^,  and  doubtless  all  night. 
Very  cPr :  no  A.B.  to  10** :  zod.  light  still  bright  and  conspic.  at  &J^* 
Ov't.     No  obs.  possible  to  10**  at  least. 
Very  clear.     No  A.B.  to  10**. 
Very  clear.     No  AB.  to  10**. 
Clear  most  of  evening.     No  A.B.  to  10**. 
Clear  after  about  8**.     No  A.B.  to  10**. 
Ov't.     Obs.  impos.  to  10^,  and  doubtless  all  night. 
M'y  cl'r,  but  more  cl'y  in  N.  than  elsewhere :  no  AB.  seen  to  9 J"*,  but 
Clear.     No  A.B.  to  10**.  [obs.  embarrassed. 

Ov't.     Obs.  impos.  to  10** :  at  1 1**  n'y  clear  but  hazy :  no  A.B.  then. 
Clear,  but  hazy.     No  A.B.  to  10**. 

Ov't  and  raining.     Obs.  impos.  to  lOj^**,  and  doubtless  all  night. 
Clear.     No  A.B.  to  10**. 

Ov't,  with  dense  haze.     Obs.  impos.  to  10**,  and  prob.  all  night. 
Almost  wholly  ov't.     Obs.  impos. 
Clear.    No  A.B.  to  10\ 

Ov't.     Obs.  impos.  to  10**.  [being  down. 

Clear:  moon  interf :  no  A.B.  seen  to  10**,  and  none  at  11|^,  moon 
Ov't. 

Clear,  but  hazy.     No  A.B.  to  10**.    Moon.  [ing  down. 

Clear,  but  hazy :  no  A.B.  to  10** ;  none  from  2**  to  3**  a.  m.,  moon  be- 
Clear.     Moon.     No  AB.  to  9**. 
Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 
Clear.    Moon.    No  AB.  seen  to  10**. 
Clear.     Moon.     No  A.B.  to  10**. 

Ov't  and  raining  part  of  time :  obs.  impos.  to  10**,  and  d's  all  night. 
Clear.    Moon.    No  A.B.  to  10**. 

Ov't  and  raining.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 
Clear.     Moon.     No  A.B.  to  10**. 
Mostly  clear  to  9^** ;  after  that  ov't.     No  A.B. 
Ov't.     Obs.  imnos.  to  lOj**,  and  doubtless  all  night. 
Mostly  clear.     No  A.B.  to  10**. 

Ov't  and  raining.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 
Clear.    No  A.B.  to  10^**. 
Clear.     No  A.B.  to  10**. 
Clear.     No  A.B.  to  9|**.« 

Clear.     No  A.B.  at  Hi**.     Within  doors  from  9**  to  11**. 
Clear.    No  AB.  to  9^**. 
Ov't.     Obs.  impos.  to  10*** 
Clear  in  N.  and  W.     No  AB.  to  9}**. 
Very  clear.     No  A.B.  to  10**. 

Ov't.     Obs.  nearly  impos.  to  10**,  and  doubtless  later. 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't;  misty.     Obs.  impos.  to  11**,  and  doubtless  all  night. 
Very  clear.    No  A.B.  to  9i**. 
Clear.     No  A.B.  to  10**. 
Clear.    Moon  begins  to  interfere.    No  A.B.  to  10**. 


June  Ist— About  this  time  Mr.  Francis  Bradley  also  commenced  an  Auroral  Reg^ister  at  New 
Hayen. 

June  4th.— A  very  considerable  display  of  the  A.B.  seen  at  Rochester,  N.  T.  A  R>ne  from 
E.  to  W.  about  9b ;  then  menr  dancers  in  K.,  and  after  midnight,  wares.  See  an  account  of 
the  display,  signed  "Howard/^  in  the  American  Citixen^  Rochester,  N.  T.,  June  11th. 
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Ov't  and  raining.     Obs.  impos.  to  10^^,  and  doubtless  all  night, 

Ov't  with  some  rain:  obs.  impos.  to  10^,  and  doubtless  all  night. 

Ov't  and  raining.     Obs.  impos.  to  11^,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't,  with  slight  rain :  obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't  and  showery.     Obs.  impos.  to  10^^,  and  doubtless,  all  night. 

Mostly  ov't,  and  some  rain :  obs.  impos.  to  10**,  and  prob.  all  mght. 

Mostly  clear.     Moon.     No  A.B.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Mostly  ov't.     Moon.     No  AB.  seen  to  10**,  and  obs.  nearly  impos.] 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Mostly  ov't  in  N.     Obs.  impos.  to  10^**,  and  probably  later. 

Mostly  ov't     Obs.  impos.  to  10**  20"*,  and  probably  all  ni^ht. 

Clear  after  9**.     No  A.B.  to  10**.     Thunder  shower  from  7|**  to  8^*. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't,  and  obs.  impos.  to  11**  at  least     Clear  at  sunset. 

Clear.    No  A.B.  to  10**. 

Ov't.     Obs.  imjpos.  to  11**  at  least 

Mostly  ov't.     Obs.  nearly  or  quite  impos,  to  10^**. 

Ov't     Obs.  nearly  or  quite  impos.  to  10^**.* 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night 

P'y  cl'r,  but  very  hazy ;  m'y  ov't  after  10** :  obs.  n'v  or  quite  impos. 

Very  hazy:  no  stars  vis.  below  alt  of  40°:  obs.  n'y  impos.  to  10**, 

Ov't     Obs.  impos.  to  10**  at  least  [and  d's  all  night. 

Mostly  ov't ;  wholly  so  after  10** :  obs.  impos.  to  10^**,  and  p.  all  n't. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't     Obs.  inipos.  to  10**,  and  probably  all  night 

Clear.    No  A.B.  to  10**. 

Clear.     No  A.B.  to  10**.*  (215) 

Clear,  somewhat  hazy  about  N.  horizon.* 

Clear:  moon  begins  to  interfere:  no  A.B.  seen  to  10**. 

Ov't  except  in  S.     Obs.  impos.  to  10^*. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Nearly  clear  after  10**.    Moon.* 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Clear.    Moop.    No  A.B.  seen  to  10**. 

Ov't     Obs.  impos.  to  9f**,  and  doubtless  all  night. 

Clear.    Moon.     No  A.B.  to  9f  **. 

Mostly  clear.     Moon.     No  A.B.  to  10 J**. 

Clear.     Moon.     No  A.B.  seen  to  11**. 

After  about  8:^**  ov't.     Obs.  impos.  to  10**,  and  prob.  much  later. 

Much  ov't.     Moon.     Obs.  nearly  impos.  to  9 J**.     No  A.B.  noticed. 

Many  cirrous  cl'ds  and  much  haze  about  N. :  obs.  n'y  impos.  to  10**. 

Cl'ss,  but  hazy :  moon  aft^er  9** :  no  A.B.  seen,  but  obs.  uncertain. 

Ov't  almost  wholly  to  10**.     Obs.  impos. 

Dense  haze  up  to  alt  of  40° :  obs.  n'y  impos.  to  11** :  no  A.B.  seen. 

Ov't     Obs.  impos.  to  10^**,  and  doubtless  later. 

Clear.     No  A.B.  to  11**.     Within  from  9J**  to  11**. 

Ov't     Obs.  impos.  to  10**,  and  doubtless  later. 


Joly  2d. — A  narrow  opening  through  clouds  hi  N.  horizon.  Perhaps  some  unusual  light  be- 
yond, but  doubtful. 

July  llth.— From  3h  to  3h  a.  m.  of  12th  there  was  a  fine  auroral  arch  in  N. 

July  12th.~No  A.6.  to  lOk ;  although  about  10l»  I  suspected  a  very  slight  auroral  bonk  in 
north ;  probably  none. 

July  16th.— Some  slight  cloudiness  in  N.  Illumined  by  the  moon.  Probably  no  A.B.  to  W^ 
15ai,  but  obsenration  necessarily  uncertain. 
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Very  clear.    No  A.B.  to  10^^.* 
Clear.    No  A.B.  to  10^. 

Ov't,  with  dense  haziness,  almost  completely.    Obs.  im|>08.  to  10*. 
Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't;  raining  after  lOj^.     Obs.  impos.  to  lOj**,  and  d's  aU  night. 
Ov't,  with  crds  and  haze ;  some  stars  visible.    Obs.  impos.  to  10^''. 
Ov't ;  some  rain.     Obs.  impos.  to  9}**,  and  doubtless  all  night. 
Partly  ov't :  no  A.B.  to  11^  or  d'g  n't,  but  sky  most  of  time  cPy. 
Ov't  to  9^**,  after  that  m'y  cl'r  till  about  midnight :  no  A.B.  to  12''. 
Fy  clear  to  11*» ;  after  which,  d'ff  rest  of  n't,  ov't:  no  A.B.  to  11*. 
Mostly  ov't  in  N. ;  clear  in  S.     Obs.  impos.  to  10^. 
Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 
Mostly  clear.    Moon.    No  A.B.  to  10**. 
Ov't  in  N.  and  elsewhere.     Obs.  impos.  to  10\ 
Mostlv  clear.     Moon.     No  A.B.  to  9**. 

Ov't  JOT  the  most  part.     Moon.     Obs.  nearly  or  quite  impos.  to  10*. 
Ov't;  rain  about  11**.     Obs.  impos. 

Mostly  clear  to  9**,  after  that  ov't.    Moon.    No  AB.  seen. 
Clear,  but  hazy  about  horizon.    Moon.    No  A.B.  seen  to  10*. 
Clear.    Moon.    No  A.B.  to  9^*.    None  from  11^*  to  12^*. 
Clear.    Moon.    No  A.B.  to  9*. 
Clear.    Moon.    No  A.B.  to  10^ 
Clear.    Moon.* 

Mostly  ov't.     Obs.  impos.  to  lOj**,  and  doubtless  all  night. 
Mostly  ov't.     Obs.  impos.  to  lo|*,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't.    Obs.  impos.  to  11*,  and  doubtless  later. 
Mostly  clear  after  9**.    No  AB.  to  9^*. 
Very  clear.     No  A.B.  to  10*». 
Very  clear.     No  A.B.  to  10**. 
Ov't.     Obs.  impos.  to  9^**,  and  probably  all  night. 
Clear.    No  A.B.  to  10*. 

Very  clear.*  (216) 

Ov't  and  rainy.    Obs.  impos.  to  11*,  and  doubtless  later. 
Ov't.     Obs.  impos.  to  11*,  and  doubtless  later. 
Clear.    No  A.B.  to  10*. 

Clear.    No  A.B.  to  10^*.    Within  doors  from  8*  to  10*. 
Clear.    No  A.B.  to  9^*. 

Ov't.     Obs.  impos.  to  10*,  and  d's  all  night ;  raining  most  of  night. 
Nearly  clear.     No  A.B.  to  9^. 
Clear.    No  A.B.  to  9f*. 

Mostly  clear:  moon:  no  A.B.  to  10*.    Thunder  storm  about  11*. 
Mostly  clear.    Moon.    No  A.B.  seen  to  10*. 
Mostly  ov't.     Obs.  impos.  to  11*. 
Ov't.     Obs.  impos.  to  10*,  and  probably  all  night. 
Ov't.     Obs.  impos.  to  10*,  and  doubtless  all  night. 
I  Ov't.     Obs.  impos.  to  10*,  and  doubtless  all  night. 


Aug.  Ist— A  very  faint  light  in  N.  from  Una  MiOor  to  Perscns,  about  5^  altitode,  which  I 
•appose  may  be  xodiacaL 

Aug.  22d.— No  A.B.  to  lOh  80ni«  nnleps  a  luminous  stripe  which  I  saw  at  lOh  10m  was  aurorsl. 
It  was  a  dim  belt  extendina:  from  E.  to  W.,  not  seen  lower  than  about  40^  on  E.  and  dO^  on  W.,  ito 
lower  edge  near  ^  and  7  Draconis  and  <  Cassiopeiae.  No  auroral  appearance  in  N.  By  lOh  20b 
the  belt  was  almost  extinct    I  am  on  the  whole  inclined  to  think  it  maj  hare  been  a  cloud. 

Sept.  2d.— Mr.  F.  Bradley  saw  several  auroral  streamers;  about  Sb  dOm  also  slight  auroral 
bank  about  4<>  high. 
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4 

5 
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Clear.    Moon.    No  A.B.  seen  to  10^.       [pos.  aft.  8^  to  10*  and  later. 

Cl'r  at  7^** :  soon  aft.  ov't  and  r'y :  moon :  no  A.B.  seen,  but  obs.  im- 

Clear.    Moon.    No  A.B.  seen  to  10**. 

Clear.    Moon.    No  A.B.  seen  to  10*. 

Clear.    Moon.    No  A.B.  seen  to  10*. 

M'y  clear,  but  cloudy  in  N. :  moon :  obs.  n'y  or  quite  impos.  to  9*. 

Mostly  clear.    Moon  interferes  after  8*.    No  A.B.  seen  to  10*. 

Clear.    Moon  interferes  in  part    No  A.B.  seen  to  10*. 

Clear.    No  A.B.  to  10*.    Moon  after  9*. 

Clear.    No  A.B.  to  10*. 

Clear,  but  som't  hazy.    No  A.B.  to  10*.    [E.  C.  H.  at  New  Tort] 

Clear.    No  A.B.  seen  to  9*.*  (217) 

M'y  cl'r  to  9*,  after  which  too  cl'y  for  obs.    No  A.B.  to  9*. 

Clear.     No  A.B.  to  10*. 

Clear,  except  low  cloud  in  N.     No  A.B.  to  10*. 

Clear.    No  A.B.  to  9*. 

Clear.    No  A.  B.  to  10*. 

Clear.    No  A.B.  to  10*. 

Clear.    No  A.B.  to  10*. 

Clear.    No  A.B.  to  10*. 

Clear  most  of  evening.     No  A.B.  to  10*. 

OWt  most  of  evening.     Obs.  imoos.  to  10*.  [n'y  impos. 

Ov't  chiefly;  at  10*  p'jr  cl'r  in  E.  and  S.E. :  no  A.B.  seen,  and  obs. 

Mostly  cl'r :  moon  begms  to  interf. :  no  A.B.  to  10* :  within  most  of 

Clear.    Moon  interferes.    No  A.B.  seen  to  9^*.  [evening. 

Clear,    Moon.    No  A.B.  to  10^*. 

Mostly  clear.    Moon.    No  A.B.  to  10*. 

Ov't    Obs.  impos.  to  10*. 

Clear.    Moon.    No  A.B.  to  10*. 

Hazy.    Moon.    No  A.B.  seen  to  10*,  but  obs.  necessarily  uncertain. 

Hazy,  and  thinly  clouded  in  N.    Moon.    Obs.  unc.    No  A.B.  seen. 

Mostly  ov't :  moon :  obs.  impos.  to  10*,  and  prob.  most  of  night 

Mostly  clear.    Moon.    No  A.B.  seen  to  10*. 

Clear  most  of  evening;  cloudy  at  10*.    No  A.B.  to  10*.    Moon. 

Clear.    Moon.    No  A.B.  seen  to  10*. 

Ov't  and  rainy.    Obs.  impos.  to  10*,  and  doubtless  much  later. 

Clear.    No  A.B.  to  10*.  [d's  all  night 

Ov't  at  9*  and  aft. :  before  too  hazy  for  obs. :  obs.  impos.  to  10*,  and 

Ov't     Obs.  inipos.  to  10*  at  least 

Clear  at  New  York.    No  A.B.  to  10*. 

Clear  at  New  York.    No  A.B.  to  10*. 

Clear  at  New  York.    No  A.B.  to  10*.  [from  N.  T.] 

N'y  cl'r,  but  hazy  about  hor. :  no  A.B.  to  10*.     [E.  C.  H.  on  passage 

Very  hazy  below  alt  of  20** :  obs.  n'y  impos.  to  1 0* :  no  A.B.  seen. 

Very  hazy  below  alt  of  30**:  obs.  n' v  impos.  to  9* :  noA.B.  seen. 

Too  hazy  for  obs.  below  alt  of  30  .    No  A.B.  seen  to  9^^*. 

Clear.    No  A.B.  to  10*. 

Clear.* 

Clear.    No  A.B.  to  10*. 

Clear,  but  somewhat  hazy.     No  A.B.  to  9|*. 

Too  cloudy  for  obs.  to  10*  at  least,  and  probably  all  night. 

Ov't     Obs.  impos.  to  9*,  and  doubtless  all  night 


Sept  98th.— Auroral  streamers  seen  about  lib  by  Mr.  W.  B.  Bristol  and  Mr.  R.  W.  Forbes. 
Not.  8d.— Some  fUnt  Ulnminatlon  siupected  about  9b  90m,  but  doubtftil  whether  any  A.B. 
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Herrid^M  Auroral  Begisttr. 

Ov't.    Obs.  impoB.  to  11^,  and  doubtless  all  night. 
Ov't  most  of  ev^g ;  clearing  away  at  9*^,  but  ov't  in  N*.  to  10^  at  least. 
Clear  early  in  evening:  moon  interferes:  no  A,B. :  ov't  after  d\* 
Cl'r :  moon :  no  A.B.  according  to  Mr.  F.  Bradley's  obs. :  I  c'd  not 
Ov't,  with  some  rain.     Obs.  impos.  to  lO*'  at  least.  [observe- 

Somewhat  cloudy.    Moon.     No  A.B.  seen. 
Ov't  and  rainy.     Obs.  impos.  to  10^,  and  doubtless  later. 
Al't  wh'y  ov't :  obs.  nearly  or  quite  impos.  to  10^^** :  ov't  in  mom. 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't  and  rainy.     Obs.  impos.  to  11**,  and  throughout  the  night. 
Clear.    Moon.    No  A.B.  seen  to  8**. 
Clear.    Moon.    No  A.B.  seen  to  10^. 
Mostly  clear.    Moon.    No  A.B.  seen  to  10^. 
Clear  after  about  6^**.* 
Clear.    Moon.    No  A.B.  seen  to  11**. 
Clear  until  about  8**.     No  A.B.    Aft^r  that  ov't. 
Mostly  clear.    No  A.B.  to  10**. 

Ov't:  obs.  impos.  to  10** ;  p'y  cl'r  between  10**  and  11**,  but  cl'y  in  N. 
Cl'r  early  part  of  ev'g :  no  A.B. :  ov't  at  9**  and  after ;  p.  all  night. 
Clear.     No  A.B.  to  10**. 
Clear.    No  A. B.  to  ll\ 
Clear.    No  A.B.  to  11**. 

Ov't  and  snowing.     Obs.  impos.  to  9**,  and  doubtless  all  night. 
Cl'r  and  violent  cold  wind :  no  A.B.  to  1 2** :  within  most  of  the  time. 
Clear  to  about  9**.     No  A.B.    After  that  ov't. 
Clear.    No  A.B.  to  10^**. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 
Ov't  and  raining :  obs.  impos.  to  10** ;  clearing  off  about  that  time.* 
Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night. 
P'y  cl'r  until  about  8** ;  after  that  ov't :  moon  interC :  no  A.B.  seen. 
Ov't  and  raining.     Obs.  impos.  to  9**,  and  doubtless  all  night. 
Ov't  to  about  1^ ;  clear  to  about  9^** :  moon  interf :  no  A.B.  vis. 
Partly  cl'r  in  N.  from  6**  to  7^** :  moon :  no  A.B. :  too  cl'y  aft.  to  10**. 
Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 
Ov't  to  11**,  and  doubtless  all  night.     Obs.  impos. 
Ov't  and  snowing.     Obs.  impos.  to  11**,  and  doubtless  all  night. 
Clear  most  of  evening.     Moon.     No  A.B.  seen  to  11**. 
Clear.    Moon.    No  A.B.  seen  to  10^**. 

Clear  and  cloudy  by  turns :  moon :  no  A.B.  seen  to  10** ;  obs.  imper£ 
Ov't.     Obs.  impos.  to  10^**,  and  doubtless  later. 
Clear.    Moon.     No  A.B.  seen  to  10**. 
Clear.    Moon.     No  A.B.  seen  to  9**. 

M'ycl'rto8**:  noA.B. :  aft.  p'y  cl'y  and  moon  interf. :  ov't  in  mom, 
Ov't  and  raining.    Obs.  impos.  to  9**,  and  doubtless  all  night. 
Ov't.    Obs.  impos.  to  11**  at  least. 
Very  clear.     No  A.B.  to  10**. 
Clear.    No  A.B.  to  11\ 
Clear  early  in  evening.    No  A,B.    After  8**  ov't  to  10**  at  least. 


Not.  10th.— Probably  no  A.B.,  although  at  times  there  appeared  to  be  some  nniisiial  light 
among  the  fleecy  clouds  in  N. ;  perhaps  only  lanar  illamination. 

Nov.  21st.— A  considerable  display  of  the  A.B.f  commencing  as  early  as  6b,  and  continuing  «• 
late  as  10b  aOn  at  least  There  was  no  rreat  activity.  About  90®  horisontal  extent  illumined, 
and  no  streamers  reached  above  85^^  while  I  watched.  There  was  frequently  a  well  defined 
arch ;  then  large  luminous  spots ;  occasional  streamers. 

Dec  5th.— At  2h  ▲.  x.  of  6th  the  sky  was  clear,  and  there  appeared  to  be  some  auroral  light 
In  K,  bat  not  certain. 
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Mostly  cloudy. 
Clear.  Moon. 
Clear.  Moon. 
Clear.    Moon. 


Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  10**.     Clear  at  daybreak  of  28th. 

Clear.     No  A.B.  to  10\ 

Ov't  and  snowing  copiously :  obs.  impos.  to  10**,  and  d's  all  night.* 

Clear.     NoA.B.  toll\ 

Clear.    NoA.B.  toll\ 

Cl'yinpart;  tolerably  cFr  about  11**:  no  A.B.  toll**:  ov't  in  mom. 

Ov  t.     Obs.  impos.  to  12**,  and  doubtless  all  night. 

Clear.     No  A.B.  to  11**.     No  A.B.  between  5**  and  6*»  of  4th. 

Mostly  clear.    No  A.B.  to  10**. 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't  and  drizzly.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Ov't,  misty  and  rainy.     Obs.  impos.  to  11**,  and  d's  all  night. 

Ov't  and  drizzly.     Obs.  impos.  to  10**,  and  doubtless  all  mght 

Ov't,  misty.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Ov't,  misty  and  showery.     Obs.  impos.  to  11**,  and  d's  all  night 

Ov't     Obs.  impos.  to  lOf**,  and  doubtless  all  night. 

Ov't  and  misty.     Obs.  impos.  to  10^**,  and  doubtless  all  night 

Mostly  clear.    Moon.     No  A.B.  seen  to  10**. 

Moon.    No  A.B.  seen  to  11**,  and  obs.  n'y  impos. 

No  A.B.  to  10**.     Could  not  myself  observe. 

No  A.B.  to  9i\ 

No  A.B.  to  10**. 
Clear.    No  A.B.  to  11**. 

Much  clouded,    Obs.  nearly  impos.     No  A.B.  seen  to  11**. 
Tolerably  clear.     No  A.B.  seen  to  11**. 
Clear.    No  A.B.  to  11^**. 
Clear.    No  A.B.  to  10**. 
Ov't     Obs.  impos.  to  IH**. 
Considerably  clouded  about  the  N.* 
Very  clear.     No  A.B.  to  11**. 
Very  clear.     No  A.  B.  to  11**. 
Ov't     Obs.  impos.  to  12**,  and  doubtless  all  night 
Ov't     Obs.  impos.  to  11**  at  least* 
Clear.     NoA.B.  toll\ 

M'y  ov't :  obs.  nearly  if  not  quite  impos.  to  11**,  and  d's  all  night 
Ov  t  early  in  ev'g ;  cl'ring  about  9** ;  at  1 1**  very  cl'r :  no  A,B.  tnen« 
Ov't  most  of  ev'g ;  p'y  cl'r  before  8**,  but  obs.  n'y  impos. :  no  A.B. 
Clear.    No  A.B.  to  10^**.  [seen. 

Ov't     Obs.  impos.  to  10^**,  and  probably  all  night 
Al't  entirely  ov't  in  N. :  obs.  n'y  or  quite  impos.  to  1 1**,  and  p.  all  n't 
Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night 
Obsc.  by  cl'ds :  moon  interf. :  no  A.B.  seen  to  10** :  obs.  imperfect 
Cl'r  early  in  ev'g ;  after  8^**  too  cl'y  for  obs.  to  10^** :  no  A.B.  seen. 
Mostly  clear.     No  A.B.  seen  to  10^**.     Moon. 
Clear.    Moon.     No  A.B.  seen  to  11^**. 
Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night 
Clear.    No  A.B.  to  10**. 


Dec  20th.'— About  Oh,  while  snow  was  fallini?  thick  and  fest.  the  burning  of  a  Pftper  Mill 
very  near  West  Rock  (three  miles  distant)  caused  an  appearance  in  the  hearens  like  that  of  the 

£»t  Aurora  Borealis  of  Nov.  14th,  1887, 61i  p.  m.  ;  the  entire  concave  being  illuminated  with  a 
e  foqr  light 

Jan.  24th.— A  luminous  spot  in  the  N.N.W.  about  9li  15n ;  caused,  without  doubt,  by  a  burn* 
lag  bam  at  Watertown. 

Jan.  28th.— A.B.  seen  at  Edinbunrh.    R.  D.  Paul,  Jametan'a  ScUtu  Ns»  PMZbt.  /onTm  ApilL 
1844,  p.  876 ;  no  detaUs. 
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HerruJc^a  Auroral  Register. 

Mostly  ov't.    Obs,  nearly  impos.  to  10^.    Moon.    No  A.B.  seen. 

Ov't.     Obs.  impos.  to  10^*»,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  ia|^,  and  doubtless  all  night. 

M'y  cPr :  moon :  no  A.B.  seen  to  11^ :  within  doors  most  of  ev'g. 

Clear.    No  A.B.  to  10^ 

Too  cloudy  for  obs.  most  of  evening.    At  1 1^  nearly  clear. 

Ov't     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  later. 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Clear  most  of  evening.     No  A.B.  to  lOj** :  at  11**  ov't 

Ov't  until  about  9** ;  after  that  mostly  clear.     No  A.B.  to  10*. 

Very  clear.    No  A.B.  to  10^**. 

Partly  clear,  but  hazy.     No  A.B.  seen  to  10^**. 

Clear.    No  A.B.  to  10^**. 

Mostly  clear,  but  at  times  ov't  in  N.    No  A.B.  to  9^**. 

Clear.     No  A.B.  to  11**.     Within  doors  most  of  evening. 

Ov't     Obs.  impos.  to  9^**,  and  doubtless  all  night. 

Ov't  most  of  evV;  cl'rto7**andatll**:  no  A.B.  either  time.  [F.B.] 

Clear.     No  A.B.  to  10**,  and  none  at  4^**  to  5**  of  3d. 

Clear.    No  A.B.  to  10^**. 

Very  clear.     No  A.B.  to  10^**. 

Very  clear.    Moon  begins  to  interfere.     No  A.B.  seen  to  10**. 

Very  clear.     Moon.*  (218) 

Clear.    No  A.B.  to  10**. 

Almost  wholly  ov't     Obs.  impos.  to  11**. 

Cl'r  in  part,  but  obs.  much  embarrassed :  moon :  no  A.B.  seen  to  10**. 

Ov't  and  rainy.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Very  clear.     Moon.    No  A.B.  certainly  seen.* 

Wholly  ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't  and  raining :  obs.  impos.  to  midnight :  cl'ds  then  breaking  up. 

Very  clear.     Moon.     No  A.B.  seen  to  9**. 

Ov't     Moon.     Obs.  nearly  impos.  to  9**. 

Ov't;  snowing  aftier  8**.     Obs.  impos.  to  10**. 

Clear.    A  decided  A.B.  to  8**,  when  the  moon  rose.*  (219) 

Al't  wh'y  ov't:  obs.  impos.  to  10**:  partly  clear  after  10}**  to  11**. 

Ov't     Obs.  impos.  to  10**. 

Mostly  clear  to  8**;  after  that  too  cloudy  for  obs. :  no  A.B.  seen  to  8^ 

Mostly  clear.    No  A.B.  to  9^**. 

Almost  wholly  ov't.     Obs.  impos.  to  9J**,  and  probably  all  nieht 

Clear  to  about  10**,  when  the  sky  was  hazy :  no  A.B.  seen :  within 

Clear.    No  A.B.  to  9p  [doors  most  of  evening. 

Mostly  clear.    No  A.B.  to  10**. 

Mostly  clear.    No  A.B.  to  10**. 

Ov't;  snowing  and  rain.     Obs.  impos.  to  11**,  and  d's  all  night 

Ov't  to  7**;  m'y  cl'r  at  9**,  but  soon  grew  hazy :  noA.B.  seentolO^. 

Tolerably  clear.     No  A.B.  to  10^^* 


March  6th.— Fine  display  of  the  A.B.  Light  first  seen  as  soon  as  darkness  permitted  obser- 
Tttion,  about  Th.  Seen  as  late  as  llh ;  not  watched  very  thoroughly.  Scarcely  any  streamers ; 
a  distinct  arch  5^^  or  8^  high  at  times,  and  luminous  spots  in  the  arch.  About  100^  on  horiton 
iUumlned.    Scarcely  any  trace  visible  at  4h  SOn  ▲.  m.  of  7tb. 

March  11th.— Tet  there  seemed  to  be  tome  unusual  light  around  the  N.  horizon.  Probably 
not  an  A.B. 

March  17th. — None  seen  after  to  9li,  but  no  careftil  observation  made.  A  general  auroral  light 
In  N.  hoiison ;  no  streamers  reported.    Being  occupied,  did  not  see  the  A.B. 

lUrtifa  99th.— A.B.  seen  at  Dnnse  and  MuLerstoun,  Scotland.— Mentioned  in  London  AUU' 
» May,  184& 
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0\\  and  obs.  impos.  to  ll'*,  and  doubtless  all  nieht^ 

Ov't;  sleet  falling.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.    No  A,B.  to  10i\ 

Very  clear.     Moon  begins  to  interfere ;  setting  at  9^**. 

Very  clear.    Moon  interferes.     No  A.B. 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**.     Clouds  then  breaking  up.* 

Clear.    Moon  interferes.*  (220) 

Mostly  cl'r  until  about  9^ ;  after  that  n'y  ov't :  moon:  no  AB.  seen* 

Chiefly  clear.    Moon.    No  AB.  seen  to  10^. 

Clear.    Moon.    No  AB.  to  lQt\ 

Clear.    Moon.    No  AB.  to  12^.    Within  most  of  the  time* 

Clear.    Moon.    No  AB.  to  10^.    None  from  1»»  to  2^  of  12th. 

Clear.    Moon.    No  AB.  to  10|^. 

Ov't.     Obs.  impos.  to  11^.    Began  to  sprinkle  about  11^. 

Ov't.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

Ov't  and  foggy.     Obs.  impos.  to  11**.  and  doubtless  all  night. 

Very  hazy:  stars  vis.  above  alt  of  20  or  30° :  no  A.B.  seen  to  10^ 

Ov't;  gentle  rain.    Obs.  impos.  to  11^**,  and  doubtless  all  night. 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't    Obs.  impos.  to  11**,  and  doubtless  all  night. 

Very  clear.    No  AB.  to  midnight 

Clear.    No  AB.  to  11**. 

Al't  wholly  ov't     Obs.  impos.  to  lOj**,  and  doubtless  all  night 

Ov't;  slight  drizzle.     Obs.  impos.  to  10**,  and  doubtless  all  night* 

Clear.     No  AB.  to  12**.     Witnin  doors  most  of  evening. 

Al't  wholly  ov't     Obs.  impos.  to  lOj^**,  and  doubtless  all  night. 

Ov't    Obs.  impos.  to  10**,  and  doubtless  all  night 

Almost  wholly  ov't.     Obs,  impos.,  or  nearly  so,  to  10**. 

Clear.    No  AB.  to  10\  [No  AB.  seen. 

M'v  ov't :  stars  seen  above  alt  of  35° :  obs.  n'y  impos.  to  1 0**  at  least. 

OvT  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Clear.    No  AB.  to  10**. 

Clear.    No  A.B.  to  10**.    Within  from  8**  to  10**. 

Ov't    Obs.  impos.  to  9J**  at  least. 

Clear.    Moon.    No  AB.  to  10**. 

Sufficiently  clear  in  N.  to  8^**.    Moon.    No  AB.  seen :  at  9^  ov't 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night* 

Ov't,  clouds  broken  at  times.     Obs.  impos.  to  10**,  and  d's  all  night 

Clear  in  N.    Moon.     No  AB.  to  10**. 

Nearly  ov't  with  broken  clouds.     Obs.  impos.  to  10**. 

Ov't     Obs.  impos.  to  10**,  and  probably  all  niffht. 

Nearly  ov't ;  clear  alon?  N.  honzon.    Moon.    No  AB.  seen  to  10**. 

Clear.    Moon.    No  AB.  seen  to  10**. 

Clear.    Moon.    No  A.B.  seen  to  10**.* 

Som't  obsc.  by  haze  and  thin  clouds :  moon :  no  AB.  seen  to  10**. 


April  5th.— A.B.  seen  at  Edlnboivli,  April  6th  and  6th.— R.  D.  Panl,  Jameaon'B  Edin.  New  FhiL 
Jmt.,  1844,  p.  87&    NodetaUs. 

April  0th. — AB.  visible  aU  the  evenlni?,  but  I  did  not  watch  it  specially.  I  saw  no  streamers, 
but  only  irregular  spots  and  luminous  arcuate  banks.    About  8h  there  was  an  arch  nearly  20^ 


•X. 


April  3J8d.— AB.  seen  at  Edinburgh.  R.  D.  Paul,  JamewiCi  Edin.  New  FhiL  Jaur^  April,  1844, 
p.  878;  no  details. 

May  0th. — AB.  seen  in  France.    Oomptea  Eendtts^  xvi,  p.  1092,  etc. 

May  Idth. — Something  like  an  auroral  belt  seen  in  New  York  City  between  12h  SOm  and  Ih 
A.  M. ;  a  streak  spanning  the  hemisphere  from  N.W.  to  S.E.— JV.  Y.  EvckiigelUt^  May  IStb,  1848. 
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July 


HerrickU  Auroral  Register. 

Hazy.    MooiL    No  A.B.  seen  to  11\    Within  from  8^*"  to  11*. 

Clear.    No  A.B.  to  10^     Cloudy  at  11^     [F.  B.] 

Dense  haze :  most  of  stars  obse. :  obs.  n'y  imp.  to  10^ :  no  A.B.  susp.* 

Hazy :  no  A.B.  seen  to  1 0^ :  a  faint  aur.  c'd  not  have  been  detecteo. 

Ov't.     Obs.  impos.  to  10^  at  least. 

Clear.     No  A.B.  to  10*». 

Cloudless,  but  hazy.    No  A.B.  to  10*.  [have  been  seen. 

Cloudless,  but  hazv :  no  A.B.  seen  to  10* :  a  faint  display  could  not 

Ov't  after  close  of  twiliffht  to  10*.     Obs.  impos.* 

Serene  and  beautiful    No  A.B.  to  10^*. 

Clear.    No  A.B.  to  10*. 

Ov't.     Obs.  impos.  to  9*,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10*,  and  prob.  all  night.        [have  been  seen. 

P'y  cl'r ;  obsc.  about  hor. :  no  A.B.  seen  to  9^* :  a  famt  A.B.  c'd  not 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Clear.    No  A.B.  to  lOj*. 

Too  hazy  and  cloudy  for  obs.  to  10*,  and  doubtless  later. 

Mostly  clear.    Moon  begins  to  interfere.    No  A.B.  to  10^. 

Cloudless,  but  hazy.    No  A.B.  to  10*. 

Mostly  ov't.     Obs.  impos.  to  10*  at  least. 

Ov't.    Obs.  impos.  to  10*,  and  probably  all  nieht. 

Mostly  ov't.     Obs.  impos.  to  1(>1*,  and  probably  all  night. 

Nearly  clear.     Moon  interferes.     No  A.B.  seen  to  10^*. 

Mostly  ov't.     Obs.  nearly  or  quite  impos.  to  10^.        [10*  and  11*. 

Ov't :  obs.  impos.  to  10*,  and  d's  all  night :  thunder  shower  between 

Mostly  clear.    Moon.    No  A.B.  seen  to  10*. 

Mostly  clear.    Moon.    No  A.B.  observed  to  10*. 

Mostly  clear.     Moon.     No  A.B.  noticed  to  10*.    Within  to  9^^*. 

Serene  and  beautiful    Moon.    No  A.B.  to  10^*. 

Ov't.     Obs.  impos.  to  10*  at  least. 

Mostly  clear.    No  A.B.  to  10*. 

Considerably  obscured  by  clouds  and  haze.    No  A.B.  seen  to  10*. 

Beautifully  clear  between  9*  and  10*,  and  perhaps  later. 

Clear.    No  A.B.  to  10|*. 

Very  clear.    No  A.B.  to  10*. 

Clear  and  beautiful    No  A.B.  to  lOj*. 

Clear.    No  A.B.  to  10*. 

Clear.    NoA.B.  toll*. 

Very  clear.     No  A.B.  to  11*. 

Clear.    No  A.B.  to  Hi*. 

Ov't.     Obs.  impos.  to  11*  at  least. 

Clear.    No  A.B.  to  10*. 

Clear.    NoA.B.  toll*. 

Clear.    No  A.B.  to  10* ;  somewhat  hazy. 

Mostly  ov't  in  N.  to  10*  ;  about  10^*  tolerably  clear,  and  no  A.B. 

Ov't.    Obs.  impos.  to  10*  at  least. 

Clear.     A  slight  A.B. ;  first  noticed  about  10*.*  (221) 

Clear,  yet  hazy  and  dusty  about  horizon.    No  A.B.  to  10^*. 

Ov't.     Obs.  impos.  to  10^,  and  doubtless  later. 

Clear  and  splendid.     No  A.B.  to  11*. 


May  17th.— A.B.,  moderate^  seen  by  Mr.  Tbos.  R.  Datton  at  Litchfield,  Ct. 

May  23d.— A  moderate  A.B.  seen  between  clouds  by  Mr.  Thos.  R.  Button  at  Goshen,  Ct 

June  90th. — Watched  about  half  an  hour.    A  i^eneral  illumination,  at  times  quite  bri^t 

through  about  W^  of  horizon,  extending  upwaitl  29  or  4<'.    A  dim,  low  arch,  but  I  saw  no 

streamers. 
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July    4 1  Ov't  for  the  most  part    Obs.  impos.  to  10*». 
5  Mostly  clear.    Moon.    No  A.B.  to  10*». 
6 1  Clear.    Moon.    No  A.B.  to  9f». 

7  Clear.    Moon.    No  A.B.  to  11^. 

8  Mostly  clear;  floating  clouds.    Moon.    No  A.R  to  lO**. 

9  Mostly  ov't     Obs.  impos.  to  10**. 

10  Ov't  in  N.     Obs.  impos.  to  10^^ 

1 1  Ov't.    Obs.  impos.  to  11 »». 

12,  Very  clear.    Moon.    No  A.B.  seen  to  11\ 

13  i  Ov't     Obs.  imjpos.  to  10^^ 

14  i  Mostly  ov't.     Obs.  impos.  to  10i\ 
16, Clear.    Moon.    No  A.B.  seen  to  10^^ 
16  Mostly  clear.     No  A.B.  to  10\ 

Ov't.     Obs.  impos.  to  lOi^,  and  probably  all  night. 

Vn    A  K    tn  irOh  *  rWifiiin 
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20 
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22 


Aug. 


Clear.     No  A.B.  to  10i>».*  '         "  '      [Within  from  9>»  to  1 1^. 

Cl'r  to  10^** :  no  A.R  according  to  F.  B. :  ov't  at  11*^,  and  obs.  impos. 

Clear,  very  clear.     No  A.B.  to  9^^*^. 

Beautifully  clear.    No  A.B.  to  10^. 

Mostly  clear  except  in  N.    No  A.B.  seen  to  10**,  but  obs.  uncertain. 

23  Clear.     No  A.B.  to  9j>». 

24  Ov't  to  9**  or  9^,  and  obs.  impos. 

25 1  Mostly  clear;  some  narrow  clouds  in  N.     A.B.  seen.*  (222) 

26  Clear,  although  somewhat  hazy.     No  A.B.  to  10^. 

Clear.    No  A.B.  to  \\\ 

Clear  after  9^.     No  A.B.  to  10^. 

Mostly  clear.    No  A.B.  to  9f». 

Ov't  and  raining.    Obs.  impos.  to  9^^,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  11**,  and  probably  all  night. 

M'y  cl'r  after  9** ;  cl'ds  chiefly  in  N. :  no  A.B.  to  10^** :  obs.  imperf 

Dense  haze ;  obs.  below  alt  of  20°  n'y  impos. :  no  A.B.  susp.  to  10^**. 

Clear.     Moon  interferes.     No  A.B.  seen  to  10^**. 

Clear ;  moon :  no  A.B.  seen  to  10J*».     [None  at  2**  a.m.     (F.  B.)] 

Ov't.     Obs.  impos.  to  1 0*»,  and  d's  all  night    Heavy  shower  in  night 

Ov't :  obs.  impos.  to  9^  at  least,  and  to  10^*  as  reported :  clear  from 

Ov't  to  9^,  and  doubtless  all  night.     Obs.  impos.       [12**  to  mom. 

Ov't     Obs.  impos.  to  10^,  and  d's  all  night     Raining  aft^r  12**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night 

10  j  Ov't  and  raining  to  10^**  at  least.     Obs.  impos.  during  whole  night 

1 1  M'y  ov't :  moon  at  intervals :  obs.  n'y  impos.  to  9**,  and  d's  later. 

12  Fleecy  cl'ds  obsc.  the  N.  at  times :  moon :  no  A.B.  seen,  but  obs.  uno. 

13  Clear.    Moon.    No  A.B.  to  9**. 

14  Clear  to  10\    Moon.    No  A.B. 

15  Very  clear.    No  A.B. 

16  Splendidly  clear  most  of  evening.    No  A.B.  to  midnight. 

17  Splendidly  clear  to  Itf*  at  least     No  A.B.  to  10**. 

18  Clear.    No  A.B.  to  ll^ 

19  Clear.    No  A.B.  to  10**. 

20  Ov't  and  r'y  about  9^**  and  onward :  obs.  impos.  to  10**,  and  all  night 

21  Ov't     Obs.  impos.  to  10^,  and  no  doubt  all  night 
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July  ISth. — ^Nathaniel  R.  Clark,  Esq.,  iDforms  me  that  at  Saratoga,  N.  T.,  he  saw  between 
fib  and  lOb  an  A.B.  In  the  west :  perhaps  it  is  a  mistalce. 

Jnl  J  25th. — A  moderate  display  observed  from  9h  to  lOh,  and  going  on  at  lOh.  A  horizontal 
extent  of  about  80^  iUnmined;  groups  of  streamers  shot  np  here  and  there,  soon  fiiding;  not 
very  briUiant :  reaching  at  the  highest  abont  85o  or  80<=>.  Some  of  the  streamers  moved  west- 
wanily. 
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Oct 


Serrick^s  Auroral  Register. 

OvH.     Obg.  impos.  to  9^**,  and  doubtless  all  ni^ht* 

Ov't.     Obs.  impos.  to  10^^,  and  doubtless  all  night. 

Clear,  but  somewhat  hazy.     No  A.B.  to  11**. 

Clear.    No  A.B.  to  ll\ 

Mostly  clear.    No  A,B.  to  10^*. 

Clear.    No  A.B.  to  10»*. 

Ov't  chiefly.     Obs.  nearly  impos.  to  12**.    No  A.B.  seen. 

Ov't.     Obs.  impos.  to  11^ 

Clear.    No  A.B.  to  10**. 

Clear.    No  A.B.  to  10^**. 

Ov't.    Obs.  impos.  to  11**,  and  probably  all  niffht.  [seen. 

M'y  cl'r :  moon :  no  AB.  to  loj** :  a  mod.  dispTay  c'd  not  have  been 

Ov't.     Obs.  inipos.  to  10**,  and  probably  all  night. 

Mostly  ov't.    Obs.  impos.  to  11**. 

Ov't.     Obs.  impos.  to  11\ 

Ov't.     Obs.  impos.  to  11**. 

Ov't     Obs.  impos.  to  11**. 

Clear  and  beautiful    Moon  interferes.    No  AB.  seen  to  10^. 

Very  clear.    Moon.    No  AB.  seen  to  10^**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't.     Obs.  impos.  to  9^,  and  doubtless  all  night. 

Clear.    Moon.     No  AB.  seen  to  lOf**. 

Much  obscured  by  clouds.     Moon.    Probably  no  AB.  to  lO'.* 

Ov't.     Obs.  impos.  to  lOj**,  and  no  doubt  all  night 

No  obs.  to  8**.    Aft.  ov't  and  obs.  impos.  to  10**,  and  prob.  all  night 

Exceedingly  clear.    No  A.B.  to  11**. 

Cl'r  until  about  8**,  and  no  A.B. :  after  that  ov't  to  10**,  and  p.  all  n't 

Clear  in  S.  early  in  ev'g;  mostly  ov't  by  8** ;  obs.  impos.  to  10^. 

About  half  clear ;  scattered  clouds  and  some  haze.    No  A.B.  to  10^. 

Almost  wholly  ov't.    Obs.  impos.  to  10^**,  and  probably  all  night 

Mostly  clear.    No  AB.  to  \\\ 

Clear.    No  AB.  to  10^**. 

Clear.    No  AB.  to  10i\ 

Clear.    No  AB.  to  10\ 

Ov't  and  rainy.     Obs.  impos.  to  10^**,  and  probably  all  night 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  later. 

Very  clear.    AB.  from  l\\*  (228) 

Mostly  clear.    No  AB.  to  10**. 

Clear.    Moon  interferes.    No  A.B.  seen  to  8^. 

Clear.    Moon.    No  A.B.  to  10**. 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Clear.    Moon.    No  AB.  seen  to  10**. 

Clear,  except  cloudy  in  N.  after  10**.    Moon.    No  A.B.  to  10^. 

Mostly  ov't  in  N.    Moon.     No  AB.  seen  to  9**,  but  obe.  n'y  impofl. 

Half  clear.    Moon.    No  AB.  seen  to  11**,  but  obs.  very  imperrect 

Mostly  ov't.    Obs.  impos.  to  9**,  and  probably  all  night 

Ov't  and  raining,    Obs.  impos.  to  9^,  and  no  doubt  all  night. 

Ov't    Obs.  impos.  to  10**. 

Nearly  clear.    Moon.    No  A.B.  seen  to  10**. 

Clear.    Moon.    No  A.B.  seen  to  10\ 


Aug.  22<L— A.B.  seen  at  Edlnbniig^h.  R.  D.  Paul,  Jameton'i  JUIft.  New  FhU,  Jaur^  April,  1844, 
p^  878;  no  details. 

3ept  IStli.— Tet  through  an  opening  in  the  donds  in  the  north  there  seemed  to  be  some  mi- 
tuttal  V^U  hut  probably  it  was  nothing  more  than  moonlight. 

SeptJiTUiu— Sundry  streanendo  or  SO^  high  and  spou;  arch  8»  or  4®  high. 
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Clear.  Moon.  No  A.B.  seen  to  10j*». 

O  v't  to  about  9^'',  when  cPds  began  to  break  up.  Obg.  impos.  to  ^. 

Clear.    No  A.B.  to  10^^. 

Very  clear.     A  slight  A.B.  beginning  at  close  of  twilight.*    (224) 

O  v't :  obs.  impos.  to  9** ;  p'y  cl'r  high  in  N.  but  not  enough  so  for  obs. 

Ov't    Obs.  impos.  to  IC?*,  and  doubtless  later. 

aear.    No  A.B.  to  10\ 

Mostly  ov't    Obs.  nearly  impos.  to  11**.    No  A.B.  seen. 

Clear.    No  A.B.  to  10»». 

Clear.    No  A.B.  to  9^. 

Ov't.    Obs.  impos.  to  Itf*,  and  probably  all  night. 

Ov't.    Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.    No  A.B.  to  10*». 

Py  cl'r;  no  A.B.  to  U\     [F.  B.]    At  N.  Y.  cl'r;  no  A.B.  to  10*». 

Partly  clear,  and  no  A.B.  to  lO^**.     [F.  B.]    At  N.  Y.  do. 

Whollv  ov't  to  10^     [F.  B.]    At  N  Y.  do.  [A.B.  seen, 

Ov't,  d's  all  night.    At  N.  Y.  cl'y  and  obs.  n'y  impos.  to  10^ :  no 

Mostly  clear.    No  A.B.  seen  to  10}**. 

Clear.    Moon.    No  A.B.  seen  to  9}*>. 

Clear.    Moon.    No  A.B.  to  10i*». 

Clear.    Moon.    No  A.B.  seento  10\    No  A. B.  at  5**  a.m.,  Nov.  1st. 

Mostly  ov't.     Obs.  impos.  to  10**. 

Mostly  ov't :  moon :  no  A.B.  seen  to  10** ;  c'd  not  watch  personally. 

Mostly  clear.    Moon.    No  A.B.  seen  to  8**. 

Mostly  clear.    Moon.    No  A.B.  seen  to  10**. 

Clear  and  cold.    Moon.     No  A.B.  seen  to  10**.  [seen  to  10\ 

Mostly  cl'r.    No  A.B.  to  \0\\  [F.  BJ    E.  C.  H.  at  N.  Y. ;  no  A.B. 

Cl'y  and  snowy  to  10** :  obs.  impos.  [F.  B.]    Obs.  impos.  on  Hudson 

Clear  in  N.  and  W.    No  A.B.     Ov\  at  12**.     [F.  B.j  [river. 

Cl'y,  d's  all  n't.  [F.  B.]   At  Albany  p'y  cl'y  to  8** ;  no  A.B.  seen ;  obs. 

Cloudy  to  11**,  and  later.  [F.  B.]    Do.  at  Albany.  [una 

Cl'y  to  9^**  in  N.  and  W  JF.  B.]    At  Utica  snow ;  obs.  impos.  to  9**. 

Cl'r  to  9**,  and  no  A.B.  [F.  B  J    At  Utica  obs.  impos.  to  9**,  d's  all  n't. 

M'y  cl'y ;  at  1 1^**  cl'y  in  N.  [P.  B.J    At  Auburn  at  10**  cl'r ;  no  A.B. 

Cl'r:  noA.B.tolO\  [F.  B.]  Do.  bet'n  Rochester  and  Canandaigna. 

Cl'y,  and  d's  all  niffht.  [F.  B.]    Do.  at  Geneva,  N.  Y. 

Cl'y  to  lOp.  [F.  B.y  Obs.  impos.  all  n't  between  Rome  and  Albany. 

Cl'y,  d's  all  n't  [F.  B.]    Obs.  impos.  bet'n  Albany  and  West  Point 

Clear,  and  no  A.B.  to  10**. 

Clear.    No  A.B.  to  10^ 

Very  hazy ;  stars  scarcely  vis. :  no  A.B.  seen  to  10** :  obs.  n'y  impos. 

Clear.     No  A.B.  to  10**. 

Clear.    No  A.B.  to  lOf*. 

Almost  wholly  ov't.    Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't  and  misty.    Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.    Moon  begins  to  interfere.    No  A.B.  to  1 0**,  but  at  times  susp. 

Mostly  ov't  to  9**,  then  cleared.     Moon.    No  A.B.  to  9^**.* 

Clear.    Moon.    A  slight  A.B.  suspected  about  6**.* 

M'y  ov't  to  9** ;  bet'n  9**  and  10**  p'y  cl'r  in  N. :  no  A.B.  seen :  moon. 

Almost  wholly  ov't.    Obs.  impos  to  9^**  at  least  [been  seen. 

Cl'y  and  hazy :  moon :  no  A.B.  seen  to  10** :  no  mod.  display  c'd  have 


Oct  14tlL— Occasionally  scarcely  to  be  seen.    Abont  Sk  a  bank  about  1^  to  1^^  high,  throngli 
GO^  horizonul  extent.    I  saw  no  streamers,  bnt  did  not  watch  Ionic. 
Not.  26tli.— Mr.  H.  F.  thinlu  he  saw  the  A.B.  this  erening;  probably  not 
Not.  87tli.»At  none  appeared  after  to  lOh  SOm  it  is  quite  uncertain. 
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Serriel^s  Auroral  Begister. 

Ov't.     Obs.  impos.  to  11**,  and  probably  all  night. 

Clear.    Moon.    No  A.B.  to  11**.    Within  most  of  evening. 

Clear.     Moon.     No  A.B.  to  9i\ 

Mostly  ov't.    Moon.     Obs.  impos.  to  10^**. 

Clear.    Moon.     No  A.B.  seen  to  10^**. 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night.*  [unc. 

Ov't  to  1 1**,  then  p'y  cl'r  but  quite  cl'y  in  N. :  moon :  no  A.B. :  obflw 

Ov't.     Obs.  impos.  to  11**,  and  probably  all  night.* 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later.    Clear  at  sunrise. 

M'y  cl'r.     No  A.B.     Moon  rose  about  8** :  aft.  som't  cl'y  in  N.* 

Mostly  clear,  but  hazy.     No  A.B.  to  9**. 

M'y  cl'r:  sl't  A.B.  at  8** ;  noticed  15***;  no  streamers.  [F.  B.]     (225) 

Clear.     No  A.B.  to  9\ 

Partly  clear  early  part  of  ev'g :  no  A.B. :  at  9^  northern  sky  ov't. 

Ov't  to  Hi**.  [F.  B.l  E.  C.  H.  at  Greenwich :  wh'y  ov't  all  night 

Ov't  to  10**.  If.  B.J     At  Greenwich,  wh'y  ov't  and  raining  to  9**. 

Ov't  to  9**.  [F.  BJ     At  Greenwich,  wh'y  ov't  and  misty  to  10**. 

Ov't  to  1 0^**.  [F.  B.]   At  Greenwich,  ov't  to  8** ;  at  9**  and  after  clear ; 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later.         [no  A.B.  to  9^**. 

Very  clear.     No  A.B.  to  9^**. 

Fy  cl'r  early ;  no  A.B.  to  7** :  mostly  ov't  at  8^**,  and  p.  ov't  all  n't. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't ;  drizzling  rain.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos  to  9^**,  and  doubtless  all  night 

Clear  in  N.  early  in  ev'g :  moon :  no  A.B. :  from  8**  to  9**  ov't  in  N. 

Ov't,  raining  and  snowmg.     Obs.  impos.  to  10**,  and  d's  all  night 

Clear  at  intervals  during  evening.     Moon.     No  A.B.  seen  to  10*. 

Ov't,  with  rain  to  9**.     Obs.  impos.  to  9^,  and  doubtless  much  later. 

Very  clear.    Moon.    No  A.B.  to  11**.  [A.B.  seen. 

M'y  cl'y  to  7^** ;  then  cl'r  to  10**,  except  low  cl'ds  in  N. :  moon:  no 

Clear.    Moon.    No  A.B.  seen  to  10**.    In  the  house  from  7**  to  10**. 

M'y  cl'r ;  much  of  ev'g  low  cl'ds  in  N. :  moon :  no  A.B.  seen  to  9J**. 

Ov''t     Obs.  impos.  to  9^**,  and  doubtless  all  night. 

Ov't ;  cl'ds  som't  broken  at  10**.    Obs.  impos.  to  10**,  and  p.  all  night 

Ov't     Obs.  impos.  to  10**,  and  doubtless  later. 

Clear.    Moon.    No  A.B.  seen  to  10i\ 

Clear.    Moon.     No  A.B.  seen  to  10^**. 

Clear  early  in  ev'g  and  also  after  10**.     No  A.B.  seen :  obs.  imperf. 

Clear.     About  6^^  I  suspected  a  slight  auroral  light  low  in  north.* 

Ov't  and  snowing.     Obs.  impos.  to  10|,  and  probably  all  night 

Clear.     No  A.B.  to  10\ 

Clear.     No  A.B.  to  10^**. 

Ov't  and  raining.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Very  clear.     No  A.B.  to  10^**.*  (226) 

Mostly  clear.    No  A.B.  to  10**. 

Ov't     Obs.  impos.  to  10^**,  and  doubtless  all  night 

Ov't  and  raining.     Obs.  impos.  to  10^**,  and  doubtless  all  night 

Clear  most  of  evening.     No  A.B.  to  10^**. 


Dec  6lh.— A.B.  seen  at  Edinburgh.    R,  D.  Paul,  JamewrC^  Ediu,  Ntw  PhU.  Jovr.,  April,  18M. 

Dec  8th.— Slight  A.B.  seen  by  M.  Colla  at  Parma  in  Italy.    Lamonts  AnnaUn,  184S.  p.  188. 

Dec  10th.— No  A.B.  seen  to  9h  Ifim.  Some  suspicions  of  a  slight  A.B.  about  8b  80m,  bat 
probably  there  was  none  •.     *,     .  ^ 

Jan.  8th.— I  saw  no  streamers,  and  am  inclined  to  doubt  whether  it  was  the  A.B.  No  A3. 
Been  alter  lOh  TSm.  .  «    .        ^ 

Jan.  18th.— M&  F.  Bradley  thinks  there  was  an  A.B.  about  9ii ;  no  streamers. 
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Clear.    No  A.B.  to  10»». 

Clear.     No  A.B.  to  \(^\ 

Clear.     No  A.B.  to  10*. 

Ov't  and  snowing.     Obs.  impos.  to  Itf*,  and  doubtless  all  night. 

Clear  most  of  evening;  hazy  at  10**.     No  A.B.  to  10**. 

Ov't  early  part  of  evening ;  clear  at  9**  and  after.     No  A.B.  to  lOj**. 

Nearly  clear.*  (227) 

CPy  in  N.  before  8** ;  from  9**  sufficiently  cPr :  moon :  no  A.B.  to  lOj*. 

Py  cPy  in  N.  early  in  ev'g :  moon :  later  clear.     No  A.B.  to  10**. 

Clear:  moon:  no  A.B.  cert,  seen  to  10**,  but  som't  susp.  about  10**. 

Thinly  ovH.     Obs.  impos.  to  9**,  and  doubtless  later. 

Clean    Moon.    No  A.B.  seen  to  lOj**. 

Ov't     Obs.  impos.  to  10**,  when  the  clouds  began  to  break  away. 

Clear.    Moon.     No  A.B.  seen  to  10^*. 

Thinly  ov't.     Obs.  impos.  to  lOj^**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  lOj**,  and  doubtless  later. 

Clear.     Moon.     No  A.B.  seen  to  lOj**. 

Clear  generally;  low  cloud  in  N.    Moon.     No  A.B.  seen  to  10**. 

Ov't;  sleet  falling.     Obs.  impos.  to  lOf**,  and  doubtless  all  night. 

Mostly  ov't     Obs.  impos.  to  10**,  and  probably  all  night. 

.Ov't  to  10**,  d's  later.  [P.  B.]   E.C.H.  at  N.  Y. :  ov't :  obs.  imp.  to  10**. 

Cl'r  at  1  Oi** ;  som't  cFy :  no  A.B.  [F.B.l   Cl'r  at  7**  in  N. Y. :  no  A.B. 

Clear:  no  A.B.  to  10**.  [F.  B.]  Do.  at  N.  Y.  and  Brooklyn. 

Mostly  ov't  to  8**  at  least    At  10**  clear,  and  no  A.B.  to  10|**. 

M'y  cl'r.    Some  suspicion  of  A.B.  about  10**,  but  doubtful  to  10^**. 

Clear.    No  A.B.  to  lOf**. 

Ov't  to  9** ;  after  that  mostly  clear,  and  no  A.B.  to  10^**. 

Mostly  clear.    No  A.B.  to  10^**. 

Ov't,  and  snowing  after  8**.     Obs.  impos.  to  10^,  and  p.  all  night 

Ov't     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Clear  to  7^**,  and  no  A.B. :  after,  to  10**  at  least,  ov't 

Clear.    No  A.B.  to  10**. 

Clear.     No  A.R  to  \0\\ 

Ov't  until  9**.     Clear  at  10\     No  A.B.  to  10^**. 

Clear.    No  A.B.  to  8**. 

Clear.    No  A.R  to  10^ 

Cl'r  to  7** :  no  A.B. :  aft;,  ov't,  and  obs.  impos.  to  lOj^**,  and  d's  all  n't 

Clear.    Moon.     No  A.B.  seen  to  10\ 

Clear.     Moon.     No  A.B.  seen  to  10^. 

Clear.    Moon.    No  A.B.  seen  to  9^**. 

Mostly  ov't.    Moon.     Obs.  nearly  or  quite  impos.  to  10 J**. 

Ov't  to  7** ;  jpartly  clear  after.    Moon.    No  A.B.  to  9**.     [F.  B.] 

^v'*      Obs.  impos.  to  8^**,  and  doubtless  all  night. 


Ov't 


Mostly  ov't     Obs.  impos.  to  10**,  and  doubtless  all  night.* 
Ov't;  rainy  after  9^**.     Obs.  impos.  to  10**,  and  doubtless  later. 
Mostly  ov't;  raining  at  10**.     Obs.  impos.  to  10**,  and  d's  all  night 
Clear :  no  A.R  seen  to  10** :  some  unusual  I't  in  N.  susp.,  prob.  moon« 
Clear.    Moon.     No  A.B.  seen  to  11**. 


Jao.  24th. — A.B.  »een  from  lOK  and  after,  suspected  between  9h  and  lOk,  but  as  the  moon  was 
up,  I  could  not  dedde.  Moon  set  about  10b  20ro :  from  lOh  to  lOh  SOm  I  watched ;  distinct  U|2:ht 
of  about  40^  horizontal  extent ;  2^  or  3^  alt.  with  occasional  spots  or  indistinct  streamers. 
•klftlDg  westwardly.  I  looked  after  llh  and  found  several  bright  streamers,  one  8<^  or  10<>  high, 
beaidea  a  low,  clear  light.  Dr.  J.  O.  PerclTal  informs  me  that  he  saw  several  distinct  streamers 
between  Ilk  and  ISh. 

March  lat.— According  to  the  CT.  8.  Oazttte  there  **  was  a  beautlM  display  of  the  atiront*'  this 
eveninfl^^  From  the  statement  I  hare  little  doubt  that  this  refers  to  the  radiations  in  the  W. 
and  N.  W.  seen  soon  after  sunset 
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HerricVs  AurorcU  Regider. 

Mostly  ov't    Obs.  impos.  to  9^  at  least. 

Clear.    Moon  rose  about  10**.    No  A.B.  seen  to  11^. 

Ov't  and  rain.    Obs.  impos.  to  10|^,  and  doubtless  all  night 

Pycl'rto8»»:  noA.B.    [8Ho9»»crr:  noA.B.:  cryatl2\    (F.F.)} 

Very  clear.    No  A.B.  to  10*». 

Clear.    No  A.B.  to  lOj*. 

Ov't;  little  rain.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't;  misty.     Obs.  impos.  to  10^,  and  doubtless  later. 

Ov't.    Obs.  impos.  to  lO^**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  and  rainy.     No  obs.  pos.  to  lOP ;  rainy  all  night. 

Clear.     No  AB.  to  10^ 

Mostly  ov't  early  in  ev'g,  and  obs.  impos. :  at  11^  n'y  clV:  no  A.B. 

Clear.    No  A.B.  to  9**.  [in  part,  and  no  AB. 

M'y  ov't,  and  obs.  n'y  impos.  to  IP ;  p.  all  n't :  oerore  10**  oc'y  clear 

Ov't  and  snowing.    Obs.  impos.  to  11**,  and  doubtless  all  night. 

Clear.    Moon  beeins  to  interfere.    No  A.B.  seen  to  9f^. 

Clear.    Moon.    No  AB.  seen  to  10**. 

Mostly  clear.    Moon.    No  A.B.  seen  to  9**. 

Clear.    Moon.    No  AB.  seen  to  10^**. 

Mostly  ov't;  wholly  so  after  9**.    No  A.B.  seen.    Moon.. 

Ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  nieht. 

Ov't  and  rainy.     Obs.  impos.  to  11**,  and  probably  much  later. 

Ov't;  raining  aft^r  10**.     Obs.  impos.  to  10**,  and  d's  all  nig^t. 

Ov't ;  sleet  falling.     Obs.  impos.  to  10**,  and  doubtless  all  mght. 

Clear.    Moon.     No  A.B.  seen  to  10**. 

Clear.    Moon.    No  AB.  seen  to  10^**. 

Clear.    Moon.    No  A.B.  seen  to  10**. 

Clear.    Moon.    No  AB.  seen  to  9^**. 

Mostly  ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 

Clear.    A  slight  AB.  between  9**  and  9f **.*  (228) 

Ov't;  a  little  rain.     Obs.  impos.  to  10**,  and  doubtless  all  n%ht. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night.        [seen  to  10*** 

Cloudy  in  part  and  hazy :  a  faint  A.B.  c'd  not  have  been  seen :  none 

Clear.    No  A.B.  to  Hi**.     [F.  B.] 

Clear.     No  A.B.  to  9^**. 

Al't  entirely  ov't :  obs.  impos.  to  1 1^  at  least ;  then  cl'r  space  m  east. 

Clear.    No  AB.  to  9J**. 

Clear.    No  AB.  to  9|**. 

Mostly  clear,  but  hazy  about  horizon.    No  A.B.  to  10**. 

Ov't.     Obs.  impos.  to  10^*  at  least. 

Ov't.    Obs.  impos.  to  11**  at  least. 

Partly  clear.    Long  narrow  clouds  about  the  nortL* 

Very  clear.    No  AB.  to  10**. 

Half  cl'y.    No  A.B.  to  8^**.    Later  quite  cl'y,  and  after  midn't  ov't. 

Ov't.    Obs.  impos.  to  10**,  and  d's  all  n't.    Misty  at  sunrise  of  2l8t. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Crrto8**;  noAB.:  moon:  within  from  8**  to  11**;  at  11**  wh'yov'L 

M'y  cl'r  to  8** :  moon :  no  AB.  seen :  within  from  7f **  to  9^** ;  then 

Wholly  ov't.     Obs.  impos.  to  10^**,  and  d's  later.*  [wh'y  ov't. 


AprilStb.— A  fiUnt  illumination,  abont  20^  horizontal  extent,  and  1^  to  2^  in  altitude;  no 
streamere  seen.    AlUiongh  very  dim,  I  consider  the  li^ht  anroraL 

April  17th.— No  A.B.  to  lOh  SOm,  although,  as  usual,  the  dear  spaces  between  the  dooda 
seemed  more  luminous  than  nataraL 

April  24th.— About  lOh  SOm  it  seoroed  as  if  there  was  unusual  light  behind  the  clouds  In  the 
north ;  but  the  clouds  maj  there  have  been  less  dense.    Moon. 
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Quite  hazy  and  m'y  ov't  in  N. :  moon :  obs.  n'y  or  quite  impos.  to  9^''. 
Ov't.    Obs.  impos.  to  11**,  and  doubtless  later. 
Ov't     Obs.  imnos.  to  10^^**,  and  doubtless  later. 
Very  clear.    Moon.    No  A.B.  seen  to  10**. 
Nearly  clear.     Moon.     No  A.B.  seen  to  9^1^*'. 
Ov't  but  not  densely,  to  9**.     Moon.     Obs.  impos.  to  9**  at  least. 
Mostly  ov't,  and  hazy  in  open  spots.     Moon.     Obs.  impos.  to  9**. 
Much  ov't.    Moon.    Obs.  impos.  to  10**  at  least.        [A.B. :  moon. 
M'y  ov't.     Obs.  impos.  to  11**,  except  about  9**,  when  there  was  no 
M'y  cl'r:  I'tning  in  N. :  no  AB.  seen  to  10**,  but  obs.  nec'y  imper£ 
M'y  cl'r  to  9**,  and  no  A.B. ;  after  that  too  cl'y  for  obs.  to  10"  at  least. 
Ov^  showery.     Obs.  impos.  to  10^**.     Clear  after  11**,  I  am  told. 
Very  clear.     No  A.B.  to  10**. 

M'y  ov't  in  N. ;  cl'ds  broken :  obs.  n'y  impos.  to  9** :  none  seen.* 
Clear.    No  A.B.  to  10**. 

Ov't.    Obs.  imjpos.  to  11**,  and  doubtless  all  night. 
Mostly  ov't     Obs.  impos.  to  11**  at  least. 

Very  clear:  violent  N.W.  wind  p.m.  and  ev'g.     No  A.B.  to  9|**. 
Ov't     Obs.  impos.  to  11**,  and  doubtless  all  night 
Ov't  for  the  most  part,  and  hazv  after  9** :  no  AB.  seen  to  10**.* 
Py  cl'r  to  10^ ;  no  A.B.  seen,  but  obs.  embarrassed :  aft.  10**  ov't  to 
Ov't  to  12**,  and  probably  all  night.     Obs.  impos.        |^11**  at  least. 
Ov't :  obs.  n'y  impos.  to  lOj** :  at  10^  broken  cl'ds :  no  signs  of  A.B. 
Partly  clear  to  9**,  and  no  A.B.     Obs.  imperfect     After  9**  ov't. 
Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night 
I  Ov't  and  misty.     Obs.  impos.  to  10**,  and  doubtless  all  night 
i  Mostly  clear ;  very  clear  at  10** :  moon  interf. :  no  AB.  seen  to  10**. 
'Clear.    Moon.    No  A.B.  at  10**.*  (229) 

{Clear.    Moon,    No  A.B.  seen  to  10\    Within  from  8**  to  10^ 
Clear.    Moon.     No  A.B.  seen  to  1 1**.    Within  most  of  the  evening. 
Ov't  in  N. ;  cl'ds  broken  elsewhere :  obs.  impos.  to  10**  at  least. 
Ov't;  shower  about  9\     Obs.  impos.  to  10**  at  least 
Very  hazy.    Obs.  impos.  to  11**,  and  probably  all  night 
Mostly  ov't  about  the  N.  especially.    Moon.     Obs.  impos.  to  10**. 
M'y  cl'r;  hazy:  moon:  noA.B.  seentoll**;  none  at  IP. 
Ov^t;  heavy  showers.     Obs.  impos.  to  10**,  and  doubtless  all  night 
Ov't     Obs.  impos.  to  10**,  and  doubtless  later. 
Clear.    Moon  rose  about  9**.    No  A,B.  seen  to  10^**. 
Ov't;  showery.     Obs.  impos.  to  10**,  and  doubtless  later. 
Hazy.    No  A.B.  to  10**.    A  faint  light  could  not  have  been  seen. 
Clear.    No  A.B.  to  10^**. 

Mostly  ov't     Within  from  8**  to  10^.     No  A.B.  seen :  obs.  imperf. 
Cl'r:  noA.B.  tolO**:  within  most  of  ev'g:  at  11**  m'y  ov't  about  N. 
Mostly  ov't  and  showery.     Obs.  impos.  to  11**,  and  prob.  all  night. 
Much  clouded.     No  A.6.  discernible  to  10**,  but  obs.  imperfect 
Ov't;  thunder  shower  about  10** :  obs.  impos.  to  10**,  and d's  later. 
Partly  cloudy.     No  A.B.  noticed  to  10|**. 
Very  clear.     No  A,B.  to  11**. 
Clear.    No  A.B.  to  10\ 


yUy  8th.— At  MaDUns,  N.  T.,  Mr.  WUliam  Smith  saw  a  fiilnt  auroral  light  at  10b ;  saw  no 
streamers. 

May  14th.— Obserration  nearly  impossible.  At  Manlius^  N.  T.,  Mr.  William  Smith  saw  the 
A3,  nrom 9h aOon  to  10b  20in ;  two  arches^and  several  streamers,  some  quite  bright. 

Hay  2dd.— A  considerable  display  of  A.0.  from  8h  45ni  to  9h ;  a  bank,  horizontal  extent  about 
90^,  and  tome  line  streamers,  10^  high.    [F.  B.] 
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Herrick^s  Aurorci  Register. 

Ov't.     Obs.  impos.  to  10^,  and  doubtless  later. 

Ov't  principally  before  9**.     At  11^  clear,  and  no  A.B. 

Clear.    No  A.B.  to  10i>». 

Beautifully  clear.    No  A.B.  to  10^. 

Ov't.     Obs.  impos.  to  10^^,  and  doubtless  all  night. 

Clear.     No  A.B.  to  midnight. 

Ov't.     Obs.  imnos.  to  10**. 

Mostly  clear.    No  A.B.  from  10**  to  11**.    Within  earlier. 

Ov't.     Obs.  impos.  to  lOj**,  and  doubtless  all  night. 

Cloudy  to  9** ;  cleared  between  9**  and  10**.     Moon  interferes.* 

Mostly  clear.     Moon.     No  A.B.  seen  to  10**, 

Ov't.     Obs.  impos.  to  lOf**,  and  probably  later. 

Mostly  ov't  in  N. :  moon:  obs.  nearly  impos.  to  10^**  at  least. 

Much  cl'ded  early  in  ev'g :  moon :  quite  cl'r  from  1 0**  to  12** :  no  A.B^ 

Scattered  clouds.     Moon.     No  A.B.  seen  to  10**,  but  obs.  imperfecta 

Clear.    Moon.    No  A.B.  seen  to  10^**. 

Clear.     Moon.     No  A.B.  seen  to  lOf**. 

Som't  cl'ded,  but  sufficiently  cl'r  in  N. :  moon :  no  A.B.  seen  to  10** 

Mostly  ov't.    Moon.     Obs.  impos.  to  10^**. 

Mostly  ov't.    Moon.     Obs.  impos.  to  10**,  and  prob.  all  night. 

Clear.     No  A.B.  to  10^ ;  none  at  2**  a.m.  of  4th ;  the  moon  then  up* 

Much  cl'ded  in  N. ;  no  A.B.  susp. :  obs.  nearly  impos,  to  10^**  at  least* 

Ov't.     Obs.  impos.  to  10^**,  and  d's  all  night.  Fobs,  imperfect* 

M'ycl'r:  long  cloud  in  N.  and  E.,  and  I'tning :  noA.B.  seentolO^**  ; 

Very  clear.     No  A.B.  to  lOj**. 

Clear.     No  A,B.  to  lOj**. 

Mostly  ov't,  especially  in  N. :  obs.  impos.  to  10^,  and  p.  all  night. 

Ov't ;  thunder  shower  after  9** :  obs.  impos.  to  10**,  and  d's  later. 

Mostly  ov't.     Obs.  nearly  or  quite  impos.  to  10**  and  later. 

M'y  ov't  in  N.  after  8^** :  obs.  nearly  or  quite  impos.  to  10**  at  least. 

M'y  ov't  to  10**,  obs.  impos. :  aft.  10**  p'y  cl'r:  no  A.B.  seen  to  10}^ 

M'y  ov't  to  9^** ;  at  10**  cl'r  above  alt.  of  25° :  no  A.B.  seen  to  10i^ 

Ov't.    Obs.  impos.  to  10|**,  and  d's  all  night.       [A.B.  seen  to  K^*". 

Ov't  to  between  9**  and  10** ;  then  tolerably  cl'r  except  low  in  N. ;  no 

M'y  ov't  to  1 1** :  no  A.B.  seen,  but  obs.  imperfect :  very  cl'r  in  mora* 

Clear.    No  AB.  to  10i\ 

Rain ;  cleared  at  9  J** :  tolerably  clear  in  N.  at  9^,  and  no  A,B. 

Clear.     No  A.B.  to  10^**. 

Clear.    Moon.    No  A.B.  seen  to  9^**. 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night* 

Ov't.     Obs.  imjpos.  to  10^**,  and  doubtless  later. 

Mostly  ov't.     Obs.  impos.  to  9^,  and  probablj  all  night. 

'^v't      Obs.  impos.  to  9^**,  and  doubtless  all  night. 

Moon.     No  AB.  seen  to  9^**. 

Moon.     No  A.B.  seen  to  10^**. 

Moon.    No  A.B.  seen  to  9^**. 

Obs.  impos.  to  lOj**,  and  doubtless  all  night. 
Thinly  ov't.     Moon.     Obs.  impos.  to  10**,  and  probably  all  night* 
Ov't  and  rainy.     Obs.  impos.  to  10^**,  and  douotless  all  niffht. 
Too  cloudy  about  the  N.  for  obs.  to  9**,  and  probably  all  night. 
Ov't  to  10^,  and  doubtless  all  night.     Obs.  impos. 
Almost  wholly  ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 


Ov't 

Clear, 

Clear, 

Clear. 

Ov't. 


Jane  23cL— No  A.B.  seen  to  lOh  ISm,  bat  some  anusoal  light  suspected,  yet  very  doabtftiL 
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BeautifiiUy  clear.    No  A.B.  to  10^. 
Beautifully  clear.     No  A.B.  to  10^^. 

Mostly  ov't;  clear  openings  occasionally.     No  A.B.  seen  to  10^^. 
Tolerably  clear,  but  nazy  about  the  N.     No  A.B.  seen  to  10^**. 
Nearly  clear.     No  A.B.  to  10**. 

Mostly  ov't  to  11^.     Obs.  nearly  impos.     [A.B.  at  Nantucket.] 
Ov't.     Obs.  impos.  to  10^ ;  cleared  up  during  the  night 
Clear.     A  slight  A.B.  seen.*  (230) 

Clear.     No  XB.  seen  to  1 1**,  but  within  doors  most  of  the  time. 
Ov't.     Obs.  impos.  to  iP,  and  doubtless  later. 
Mostly  clear.    No  A.B.  to  11**.    Within  most  of  the  time. 
Mostly  ov't.     Obs.  imnos.  to  midnight. 
Mostly  clear.     No  A.B.  to  9\ 
Clear.    No  A.B.  to  lO**. 

Clear,  but  hazy  about  horizon.     No  A.B.  to  9^**. 
Ov't.     Obs.  impos.  to  10^**,  and  probably  all  night. 
M'y  ov't :  moon  interferes :  obs.  n'y  impos.  to  10 J** :  no  A.B.  seen. 
Mostly  clear.     Moon.     No  A.B.  seen  to  ll^   Within  most  of  time. 
Ov't  and  i-ainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Cl'r,  except  clouds  in  N. :  shower  about  8** :  moon :  no  A.B.  seen  to 
Mostly  ov't:  moon:  obs.  impos.  to  10^**.  [11^:  obs.  imperf 

Ov't.     Obs.  imjpos.  to  10**  at  least. 

Mostly  ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 
M'y  ov't,  especiallv  in  N . :  moon:  obs.  impos.  to  10^**,  and  p.  all  n't. 
Ov't.     Thunder  shower  between  9**  and  10.     Obs.  impos.  to  10^. 
Clear  in  part.     Moon.     No  A.B.  seen  to  10^**,  but  cl'ds  impair  obs.* 
Mostly  clear.    Moon.     A.B.  suspected  towards  9**. 
Ov't     Obs.  impos.  to  10**,  and  probably  later. 
Ov't     Obs.  impos.  to  10** ;  clouds  then  breaking  up. 
Ov't ;  some  rain  d'g  night :  obs.  impos.  to  lOj**,  and  d's  much  later. 
Clear.     No  A.B.  to  10^**. 
Clear.     No  A.B.  to  lO^**. 
Clear.    No  A.B.  to  lO^*. 
Clear.     No  A.B.  to  10^. 
(Clear.     No  A.B.  to  lo|**. 

;  Clear.     No  A.B.  to  10^     [F.  B.]     Could  not  myself  observe. 
Clear  early  in  evening;  mostly  ov't  at  10**.     No  A.B.  to  10**. 
Clear,  but  hazy  about  horizon.     No  A.B.  to  8^**. 
Mostly  ov't     Obs.  impos.  to  10^**,  and  doubtless  all  night. 
Ov't     Obs.  impos.  to  10^**,  and  doubtless  all  night 
Mostly  ov't     No  A.B.  seen  to  1 1**,  but  obs.  necessarily  imperfect. 
Nearly  clear,  but  hazy  about  horizon.     No  A.B.  seen  to  1 1^. 
Very  clear.     No  A.B.  to  10**. 
Clear.    No  A.B.  to  l(^\ 
Clear.     No  A.B.  to  \0^\ 

Clear.    Moon  interferes.     No  A.B.  seen  to  10^**. 
Clear.    Moon.    No  A.B.  seen  to  10^**. 
Clear.    Moon.    No  A.B.  seen  to  11\ 


Aug.  llth.— At  9I>  50tn,  flye  or  six  streamers  in  N.  horizoD,  extending  ftbont  4^  high,  disap 
peared  In  about  five  minutes.  At  lOh  50ni,  a  single  streamer  visible  about  Ave  minutes.  No 
other  auroral  signs  during  the  night. 

Aug.  ^i^b.^ — ^At  Homer,  Cortland  Co.,  N.  T.,  AB.  seen;  first  noticed  about  Ob  40m'  an  arch 
or  bank,  wide  and  bright,  75^  to  90o  chord :  then  streamers  20o  to  40^  high.  At  10k  dense  fog 
And  clonda.  Communicated  by  Mr.  £.  D.  »elden.  A.B.  said  to  h»Ye  been  seen  at  Cambridge, 
Haas. 
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Oct. 


SerricVs  Auroral  Heguter. 

Mostly  ov't.     Obs.  impos.  to  10^*. 
Clear.     Moon.     No  AB.  seen  to  10**. 
Clear.     Moon.    No  A.B.  seen  to  10^. 
Mostly  ov't.     Obs.  impos.  to  11**,  and  probably  all  night. 
Ov't  and  rainy.     Obs.  impos.  to  llj^,  and  doubtless  all  night. 
Clear.     Moon.     No  A.B.  seen  to  9\  [mostofev*^, 

M'ycl'r:  ov't  thinly  from  8**  to  10** :  moon:  no  A.B.  to  11**:  within 
Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Clouds  breaking  away,  but  too  cloudy  for  obs.  to  9^**. 
Mostly  clear  after  9**.    Moon.     No  A.B.  seen  to  10}**.* 
Clear.     Moon  in  part.     No  A.B.  seen  to  10^**. 
Mostly  clear.     No  A.B.  to  9^**. 

Ov't  and  rainy.     Obs.  impos.  to  91**,  and  doubtless  all  night. 
Mostly  clear.     No  A.B.  to  lOj**. 
Mostly  clear.     No  A.B.  to  10**. 

Ov't.     Obs.  impos.  to  9**,  and  d's  all  night.     Rain  during  the  night. 
Mostly  clear.     No  A.B.  to  10 J**. 
Clear.     No  A.B.  to  10**. 

Cloudless,  but  very  hazy  toward  horizon.     No  A.B.  to  10^. 
Mostly  clear.     No  AB.  to  10 J**. 
Clear.    No  A.B.  to  10**. 
Very  clear.     No  A.B.  to  lOj**. 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't  and  rainy.     Obs.  impos.  to  11**,  and  doubtless  all  night. 
15 '  P'y  cl'r,  but  hazy,  to  10**,  tnen  ov't :  obs.  unc. :  no  A.B.  seen  or  susp. 

16  Nearly  cl'ss;  hazy  about  hor. :  no  A.B.  seen  to  lOj**:  obs.  imperfect, 

17  Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

18  Ov't  and  rainy.     Obs.  impos.  to  10|**,  and  doubtless  all  night. 

19  Clear.     Moon.     No  A.B.  seen  to  lOj**. 

20  Mostly  clear.    Moon.*  (281) 

21  Ov't  and  rainy.     Obs.  impos.  to  11**,  and  doubtless  all  night 

22  Clear.     Moon.     No  A.B.  seen  to  11**. 

23  Clear.     Moon.     No  A.B.  seen  to  11**. 

24  Mostly  ov't  in  N.     Obs.  nearly  or  quite  impos.  to  10^*. 

25  M'y  cl'r,  but  patches  of  clouds  in  N. :  moon :  no  AB.  seen  to  lOj*, 

26  M'y  cl'r;  haze;  cirrous  streaks  in  N. :  moon:  no  A.B.  seen  to  lOj^. 

27  Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

28  Ov't  and  drizzhng.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

29  Ov't  to  10** ;  at  lo|**  m'y  cl'r;  low  cl'ds  in  N.  and  E. :  moon :  no  A.B, 

80  Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

81  Clear.     No  A.B.  to  lOj*.    Moon  rose  about  9**. 
Nov,    1  Clear.    No  A.B.  to  10**. 

2  Clear,  but  hazy  about  horizon.     No  AB.  seen  to  10^**. 

3  Ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 

4  Ov't  and  rainy.     Obs.  impos.  to  9J**,  and  doubtless  all  night. 

5  Mostly  clear.     A.B.  slightly  suspected  at  9^**.     [F.  B.]* 

6  Clear :  «light  A.B.  at  8|**,  and  at  12** :  no  streamers.  [F.  B.]*    (232) 
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Sept  dith.— Some  vovsaal  light  in  north  saspected  between  lOh  tnd  lib. 

Oct  2Bth^— Suspected  some  auroral  light  towards  9h ;  saw  no  streamers ;  may  have  been  only 
haze  iUumlned  by  the  moon.  Retired  at  9h.  [A  very  considerable  A.B.  abont  midnight,  and 
at  early  as  lOh  80m.  A  fine  arch  and  numerous  dancing  streamers.  See  New  Havtn  Mcnmituf 
Oottrier,  Oct.  24th.] 

Nov.  Sth.—E.  C.  H.  at  Hartford.  Clear :  no  A.B.  to  lOh  SOm.  Between  8b  and  9b  saw  sundry 
flafihes  low  in  the  south. 

Nov.  6th.— £.  C.  H.  at  New  Britain.  Mostly  clear,  but  clouds  about  N.  No  A.B.  torely 
seen  to  8b,  yet  sRspec.tod.    ?enofis  abroad  ^er  report  a  slight  A.B. 
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Clear.    No  A.B.  to  8"*.  [qaite  clear:  no  A.B. 

Clear  to  7^ :  no  A.B. :  aft.  8^  sky  much  obsa  to  10** :  from  10^  to  11^ 

Mostly  clear,  but  hazy  about  N.     No  A.B.  to  10**. 

Ov't.     Obs.  impos.  to  9^** ;  clear  from  10»»  to  11»> ;  flashes  in  S.W. 

Ov't  chiefly  to  9'* ;  from  9**  to  10**  cl'ss  but  misty :  no  A.B.  seen  to  10\ 

Ov't;  rainy  to  Hi**,  p.  all  n't.  [F.B.]  E.C.H.  on  Hudson  river;  ov't. 

Ov't  to  9*»,  except  clear  streak  in  N,     Cleared  at  9^*'.* 

Very  clear.     No  A.B.  to  9^**.  [F.  B.]     Moon  to  8^^ 

Clear.     No  A.B.  to  11»» ;  at  11^  somewhat  cloudy  in  N.  [F.  B.]* 

Considerably  clouded.     A.B.  seen  from  about  7^^  to  10**.*      (233) 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night.     Rainy  night. 

Cl'red  off  about  8*>:  moon:  no  A.B.  at  9**  and  none  at  11  i**.  [F.  B.] 

Clear.    Moon.    No  A.B.  to  9**.     [F.  B.J 

Much  clouded.    Moon.    No  A.B.  to  IP.     [F.  B.] 

Ov't  to  11**,  and  doubtless  all  night.     FF.  B.] 

Ov't  to  10**,  and  doubtless  later.     [F.  B.] 

Mostly  clear  in  N.     Moon.     No  A.B.  seen  to  10**. 

Clear.     No  A.B.  seen  to  10**.     Within  doors  from  7**  to  9\ 

Clear.     Moon.     No  A.B.  seen  to  lOj**. 

Ov't ;  sleet  early  in  ev'g.     Obs.  impos.  to  10^**,  and  doubtless  later. 

Mostly  ov't;  wholly  so  in  N.     Obs.  impos.  to  11**,  and  d's  later. 

Ov^t  and  snowing.     Obs.  impos.  to  10^  ,  and  doubtless  all  night. 

Clear.     NoA.B.  tolO\ 

OvH  to  10^**,  and  doubtless  all  night. 

Ov't  early  part  of  evening.     Clear  at  9**.     No  A.B.  to  10**. 

Clear.     No  A.B.  to  10f\ 

Ov't  to  10 J**,  and  doubtless  all  night     Obs.  impos. 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Ov't  early  part  of  evening.     Cleared  about  8^**.     No  A.B.  to  10^. 

Very  clear.     N    AB.  to  9|**. 

Tolerably  clear  to  10** ;  four-fifths  ov't  at  lOf**.     No  A.B.  to  10^**. 

Clear.     No  A.B.  to  11**. 

Snowing  from  5**  until  after  10** :  obs.  impos.  to  10**,  and  d's  all  n't. 

Clear.     No  A.B.  toll\ 

Ov't  to  9** :  within  9**  to  10** :  cl'ring  bet'n  10**  and  1 1*» :  no  A.B.  seen. 

Mostly  clear.     Within  from  6i**  to  9**.*  (234) 

Ov't  early;  at  9**  n'y  cl'r  except  in  N. ;  atlO^**cl'r:  moon:  noA.B. 

Ov't.     Obs.  impos.  to  10^**,  and  probably  later. 

M'y  cl'r  except  in  N. :  obs.  n'y  impos.  to  10^** :  cl'r  at  12** :  no  A.B. 

Ov^t.     Obs.  impos.  to  11**,  ana  probably  all  night. 

Ov't.     Obs.  imnos.  to  10**,  and  doubtless  later. 

Nearly  clear.     Moon.     No  A.B.  to  11\ 

Ov't.     Obs.  impos.  to  11**,  and  probably  all  night. 

Ov't,  drizzle.     Obs.  impos.  to  9f  **,  and  doubtless  all  night 

Rain  and  snow,  with  violent  wind :  obs.  impos.  to  11**,  and  d's  later. 

Cl'y  in  N.  to  7**,  and  from  9**  to  lOj** :  within  7**  to  9** :  obs.  n'y  impos. 


Nov.  IStfa.— No  A.B.  to  9h  SOm ;  suspected  at  lib  SOm.  [F.  B.]  £.  C.  H.  at  Albany.  Mostly 
clear,  and  no  A.B.  to  10b. 

Nov.  15th.— E.  G.  H.  at  New  Tork.    Clear ;  suspected  A.B.  about  9li,  bat  very  donbtftiL 

Nov.  16th. — Numerons  streamers,  jirenerally  not  above  10b,  dancing  more  or  less ;  ob»cared 
by  clouds.    E.  C.  H.  comlne  np  Long  Island  Sound. 

Dec  14th.— From  Ob  to  10b  90m  saw  the  A.B. ;  about  70^  horizontal  extent  illumined  aboqt 
8^  or  40  high.  I  saw  no  streamers,  but  could  not  watch  many  mlnntes  at  a  time.  Moon  h^ 
gins  to  interfere. 
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SerricVs  Aitroral  RegiHer, 

Partly  clear:  moon :  too  clondv  about  N.  for  obs.  to  10^. 

MV  cVr  to  7*^ ;  cl'y  to  10>» ;  p'y  cl'r  bet'n  10^  and  1 1^ ;  ov't  at  11^ 

Ov  t  and  snowing.    Obs.  impos.  to  9**,  and  p.  all  n't.    [A.B. :  m 

Clear.    No  A.B.  to  10\ 

Clear.    A.B.  visible  all  the  evening.* 

Mostly  clear.    No  A.B.  to  lOi*. 

Clear  to  10^,  and  no  A.B.    At  lOj^,  wholly  ov't. 

Mostly  clear,  but  hazy  at  times.    No  A.B.  to  11**. 

Very  clear.     No  A.B.  to  lOj^. 

Ov't;  raining  at  10**  and  af)^r.     Obs.  impos.  to  11**. 

Very  hazy.     Obs.  impos.  to  10**. 

Almost  wholly  ov't  to  10**.     Obs.  impos« 

Ov't  and  snowing.     Obs.  impos.  to  1^  a.  m.    [F.  B.] 

Clear.    No  A.B.  to  10**.    [F.  B.] 

Clear  in  N.  Y.    No  A.B.  to  10**. 

Partly  clear.    Bright  A.B.  seen  as  early  as  6  J***.  (236) 

Clear.     No  A.B.  at  6*\  7**,  8,  9^**.     [F.  B.j 

Cl'r :  no  A.B.  at  7**,  8i\  lOi** :  hazy.  [F.  B.l  Cl'r  10**  to  1 1** :  no  A.B. 

M'yov't;  at  9^**  p'y  cl'r :  about  10**  A.B.8rtlysu8p.:  lowcl'dinN. 

Ov  t.    Obs.  impos.  to  11**  at  least. 

Clear.    Moon.    No  A.B.  to  10^**. 

Ov't  to  10**,  and  probably  all  nieht.     Obs.  impos. 

Ov't,  drizzle.     Obs.  impos.  to  IP,  and  doubtless  all  night. 

Ov't;  rainy.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Clear.    Moon.    No  A.B.  to  10^**. 

Ov't     Moon  faintly  shining  part  of  ev'g.     Obs.  impos.  to  10**. 

Ov't  to  10**,  and  doubtless  all  night. 

Partly  clear.     Moon.     Obs.  nearly  or  quite  impos.  to  10**. 

Clear.    Moon.    No  A.B.  to  8**,  or  at  1**  a.  m.  of  23d.    Obs.  imperfect. 

Clear.     Moon.     No  A.B.  to  8**,  or  at  1**  a.  m.  of  24th. 

Ov't  and  very  stormy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  to  9**  at  least.     Obs.  impos. 

Very  clear.     A.B.  slightly  suspected.* 

Mostly  clear.     No  A.B.  to  9**.     Clouding  up  in  N.  at  9**. 

M'y  cl'r  in  N.  to  8** :  no  A.B. :  after  8**  ov't  to  9**,  and  d's  all  niffht. 

Partly  clear,  but  some  clouds  about  N.    No  A.B.  seen  to  9**.*  (237) 

Clear.     No  A.B.  to  10**. 

Clear.    No  A.B.  to  10**. 

Clear.     No  A.B.  to  9^**. 

Mostly  clear.     No  AB.  to  9^**. 

Ov't  to  9**,  and  doubtless  all  night     Obs.  impos. 

Snowing  all  night,  with  strong  wind.     Obs.  impos. 

Ov't  eany ;  cleared  about  7**,  but  quite  hazy  to  10** :  no  A.B.  to  10*. 

Tolerably  clear  to  9**.    No  A.B.    Then  ov't  to  10^**  at  least 

Clear.    No  A.B.  to  l^\ 

Hazy  to  8** ;  after  that  tolerably  clear  in  N.     No  A.B.  to  10^*. 


Dec  29th. — Bein^  within,  did  not  see  it  until  9ii ;  there  were  then  small  strips  of  clonds  hi 
the  N.  Mnch  general  cloudiness  before.  Horizontal  extent  SO^,  and  5^  higti.  I  saw  no  stream- 
ers np  to  lOh.    [General  light  fW>m  6h  aOm.    (F.  B.)] 

Jan.  9th.— Horizontal  extent  90** ;  streamers  30<>  or  40^  high :  somewhat  obscured  by  douda. 
Later  very  much  concealed  by  clouds.  [F.  B.l  E.  C.  H.  in  New  York  City  flpom  6th  to  llih. 
There,  Jan.  9th,  it  was  mostly  clear;  considerable  A.B.  all  the  evening.  After  midnight, 
dearer;  a  distinct  arch,  perhaps  80^  horizontal  extent;  no  streamers  seen. 

Jan.  26ih.— Moon  rose  at  8h  SOm.    No  A.B.  surely  seen  to  Ob. 

Jan.  20th. — [At  lOh  dear,  and  think  there  was  an  A.B.  Saw  no  streamers  in  five  minntea. 
F.  B.] 
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STy  cl'r,  but  somewhat  hazy  to  8^ ;  after  that  cPr:  no  A,B.  to  9^^ 

Ha2y  tor  7^ :  ov't  to  1 1**  at  least :  obs.  impos.  to  1 1^,  and  d's  all  night 

Wholly  ov^t  to  11^  at  least,  and  doubtless  all  night.     Obs.  impos. 

Clear.    Moon.    No  A.B.  to  10i\ 

Most  oi  evening  more  or  less  haze  and  cloudiness.    Moon.* 

Ov't ;  rain  and  sleet.     Obs.  impos.  to  lO^'*,  and  doubtless  all  night. 

Ov't,  drizzle,  to  10**  and  later.     Obs.  impos.  to  1 O^**,  and  d's  all  night. 

Ov't  early  in  ev'g :  at  9**  and  after  m'y  cl'r :  moon :  no  A.B.  seen. 

Ov't.     Obs.  impos.  to  10 J**,  and  probably  later.  [imperfect. 

M'y  cl'r  to  7^** :  moon :  sky  obstructed  to  lO^** :  no  A.B.  seen :  obs. 

Much  obsc.  by  haze  and  cl'ds :  moon :  obs  n'y  or  quite  impos.  to  lO^*'. 

Too  hazy  ana  cloudy  for  obs.  to  10^,  and  probably  all  night. 

Very  foggy.     Obs.  impos.  to  10^**,  and  prooably  later. 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  later. 

Very  cl'r:  moon  rose  at  8^** :  no  A.B.  to  8*»,  and  none  seen  aft.  to  10^**. 

Clear.     A.B.  seen  between  8*»  and  9**.*  (238) 

Clear  after  about  7^^     No  A.R  to  \^\ 

Ov't :  larger  stars  in  zenith  vis. :  obs.  impos.  to  10*",  and  d's  later. 

Clear.     No  A.B.  to  10^^ 

Clear,  but  slightly  hazy.     No  A.B.  to  lOj^**. 

Ov't.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

Very  clear.     No  A.B.  to  11\ 

Ov't.     Obs.  impos.  to  IH**,  and  doubtless  all  night. 

Mostly  ov't,  and  obs.  impos.  to  10**  at  least ;  at  11^**  clear :  no  A.B. 

Clear.    No  A.B.  to  10**. 

Hazy  most  of  ev'g ;  at  10**  ov't:  no  A.B.  seento  9^**,  norat  10^\ 

Hazy  fore  part  of  evening ;  clear  after  8**.     No  A.B.  to  10**. 

Within  from  7**  to  9** :  mostly  clear  from  9*»  to  10**.* 

Ov't  and  snowing.     Obs.  impos.  to  1 1**,  and  doubtless  all  night 

Mostly  clear  to  9^**.    Moon.     Ov't  to  10**  and  after  to  11**. 

Nearly  clear.     Moon.     No  A.B.  to  10**. 

Nearly  ov't     Oba  impos.  to  10**,  and  at  11^**,  and  d's  all  night. 

Ov't,  rain.     Obs.  impos.  to  10**. 

Too  much  clouded  for  obs.  to  10**,  and  prob.  most  of  the  night. 

Tolerably  clear ;  flying  clouds  here  and  there.    Moon.* 

Sky  obsc.,  cPds  and  haze :  moon :  obs.  imperf  :  no  A.B.  seen  to  10^. 

Mostly  ov't  early  part  of  ev'g;  cleared  up  about  8**.* 

N.  obsc.  below  10  ,  often  as  high  as  60°,  to  lO^^** :  obs.  n'y  impos. 

Partly  clear.     N.  too  much  clouded  for  obs.  to  10**  at  least. 

Very  clear.    Moon.     No  A.  R  to  10^**. 

Very  clear.    Moon.     No  A.B.  to  10**. 

Ov't ;  rain  about  9**.     Obs.  impos.  to  9 J**,  and  prob.  all  night. 

Ov't,  al't  wh'y :  some  clear  spaces  about  10** :  obs.  impos.  to  11**. 

Clear.    Moon  rose  at  8f**.    No  A.B.  to  10**. 

Ov't,  almost  entirely.    Obs.  impos.  to  10**,  and  prob.  all  night. 


Fet>.  18th.— No  A.B.  surely  seen  to  lOhSOm;  but  about  B^  A.B.  tUgbtly  suspected;  yeiy 
donbtfbL 

Feb.  25th.— Arc  20<>  horizontal  exteut,  and  numerous  strenmers  20<*  high,  some  very  bright 
«t  bMe.    Moon  rose  at  Ob  45ni.    A.B.  nearlv  extinct  about  9h  15ai. 

March  9th.— Clouds  hanging  about  N.  Some  faint  light  suspected,  but  probably  due  to  con* 
trast  with  clouds,  to  10b. 

March  16th.— Occasionally  the  north  seemed  lighter  than  usual,  but  it  is  probably  due  to 
haze  and*  clouds  iUumincd  by  the  moon. 

March  18th.— Some  cloudiness  low  in  the  north  to  lOh  at  least.  Moon.  Quite  light  in  north, 
due  probably  to  moonlight  on  the  clouds.    Overcast,  in  N.  at  least,  at  lib. 
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Herrick^a  Auroral  Register^ 

Hazy.    No  A.B.  to  10^**,  but  a  faint  display  wM  not  have  been  m 

Very  hazv.    Polaris  faintly  vis. :  no  A.B.  seen  to'lO^ :  obs.  imper£ 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Clear.    No  A.B.  to  10»». 

Ov't.    Obs.  impos.  to  10^^,  and  doubtless  all  rnght* 

Clear.     No  A.B.  to  lO**. 

Very  clear.     No  A.B.  to  10*». 

Mostly  clear.    No  A.B.  to  10*».    Almost  wbdly  ov^t  at  lO*". 

Clear.    No  AB.  to  10i»». 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.     No  A.B.  to  9f*». 

Ov't.    Obs.  impoa  to  10*»,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  11*",  and  probably  all  ni^t.        [seen  to  10*^ 

Considerably  clouded  and  becoming  more  so:  obs.  poor:  no  A.B* 

Mostly  clear.    No  A.B.  to  10**.    Moon  begin*  to  interfec^. 

Clear.    Moon  interferes.     No  A.B.  seen  to  10**, 

Clear;  some  cirrous  streaks  and  bands :  moon:  no  A.B.  feentolO**^ 

Hazy  about  horizon :  violent  westerly  wind.*  (239) 

Clear,  but  somewhat  hazy  about  hor. :  moon :  no  A.B.  0een  to  10^. 

Haze  and  thin  cl'y  sheets :  moon:  no  A.B.  seentolO**:  obs.  impeiC 

Ov't  and  rainy.     Obs.  impos.  to  10^**,  and  doablless  all  nigfat. 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  all  night.     Rain  during  nigfat. 

Ov't ;  some  rain.     Obs.  impos.  to  9**,  and  doubtless  alfnignt. 

Ov't.     Obs.  impos  to  10**  at  least.    Mostly  clear  at  sunrise  of  22i 

Clear.    Moon.     No  A.B.  to  9f**.  [no  A.B.  seen. 

Much  clouded:  moon:  obs.  scarcely  pos.  to  9^**,  and  prob.  all  night ; 

Ov't.     Obs.  impos.  to  9^**,  and  proVably  all  nis'bl. 

Ov't.     Obs.  impos.  to  9**,  and  doobtless  all  night, 

Ov't  to  9**,  and  doubtless  all  nigfat. 

Ov't  to  10**.*  ^  (240) 

Ov't.    Obs.  impos.  to  10**,  and  probably  most  of  tfac  nigfal. 

Clear.    No  A.B.  to  10**. 

Cloudy  early  part  of  evening.*  (241) 

Almost  wholly  ov't* 

Clear.    NoA.B.  toll*. 

Mostly  ov't  to  10^**.    Obs.  nearly  or  quite  impos. 

Ov't;  some  rain.    Obs.  impoa  to  10**,  and  prob.  most  of  the  nigfat 

Mostly  ov't  to  9**.    At  11^^  considerably  ov^t*  (242) 


April  ISth.— A  fine  display  of  the  A.B.  TlBlble  probsUly  all  night  At  7b  SOm  mooD  shlningr 
and  45in  before  end  of  twlli^fat  I  detected  an  auroral  attii,  obscure  yet  well  formed,  embncinir 
abont  100^  horizontal  extent,  and  about  8°  high  at  vertex.  I  soon  saw  hi  and  above  It  here  ana 
Ihere  red  stains  and  imperfect  streamers.  Watched  tiH  Ofc ;  wind  uncomfortably  strong.  The 
phenomenon  was  constantly  changing— arch  breaking  np,  brightening  in  spots,  &din|^,  reap- 
pearing) &C.  About  8b  a  segment  of  an  arch,  43^±  alt  and  90^  long.  I  saw  out  few  streamers. 
After  midnight  (about  21>  ?)  I  loolced  and  found  a  bright  light  low  in  N.^and  no  streamers.  1 
learn  that  between  9h  aOm  and  lOb  30m  there  were  many  streamers,  some  60^  alt.,  and  ako  wmves. 

April  27th.— Between  lOh  and  lib  clouds  brolce  away  and  revealed  a  bright  A,B.  There  wn 
then  a  broad  arch  spanning  90^,  more  or  less,  and  about  ISP  high  at  vertex;  orach  diffuse  Ilsbt 
about  arch,  but  I  saw  no  streamers.  Much  obscured  by  clouds.  Did  not  observe  h  mors  tin 
five  minutes. 

April  80th.— At  Oh  found  the  sky  partly  clear  and  a  display  of  the  A.B. ;  horijsootal  extent 
70^  more  or  less ;  sundry  strcamera,  highest  40^ ;  not  clearly  defined.  General  I%ht  iip  to 
10b  80m  at  least. 

May  1st— Through  crevices  in  the  clouds  appeared  some  unusual  light ;  perhaps  slight  A.B. 


Observation  nearly  impossible  to  10b  I5in,  and  probably  all  night. 

May  5th.— About  121>  clear,  and  no  A.B.    Between  2h  and  8b  a.  k.  (0th)  s  bright 
ous  arch,  but  no  streamers  9een.    Ftde  Professor  E.  T.  Fitch. 


A.B.^lvmiD- 
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Much  clouded,  and  obs.  necessarily  imperf.    No  A.B.  seen  to  91**. 

Ov't.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

Very  clear.     No  AB.  to  9|^. 

Very  clear.    Moon  begins  to  interfere.     No  A.B.  seen  to  Itf*. 

Clear.    Moon.    No  A.B.  seen  to  10^. 

Hazy.    Moon.     No  A.B.  seen  to  9f^. 

Hazy.     Moon.     No  A.B.  seen  to  10^. 

Mostly  ov't  to  9^.    At  10^  clear  in  N.,  and  no  A.B.    Moon. 

Hazy,  cirri.    Moon.     No  A. B.  seen  to  9\     After  9^  ov't,  d's  all  n't. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't ;  slight  drizzle  at  times :  obs.  impos.  to  9^^,  and  d's  all  ni^ht. 

Ov't  almost  wholly.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

Ov't;  some  rain.     Obs.  impos.  to  10**,  and  doubtless  later. 

Partly  cloudy.     Moon.     No  A.B.  seen  to  9**  20™. 

Cloudy,  in  part  at  least,  to  9**.     No  A.B.  seen. 

Clear.    Moon.    No  A.B.  to  9^^. 

Ov't  and  raining.    Obs.  impos.  to  10^,  and  d's  most  of  the  night 

Mostly  clear.     No  A.B.  to  10^. 

Very  clear.     No  A.B.  to  9*'  55"». 

Very  clear.     No  A.B.  to  9^**. 

Mostly  clear.     No  A.B.  to  10^. 

Hazy ;  otherwise  mostly  clear.     No  A.B.  to  10^. 

M'y  cl'r,  but  toward  lo"^  becoming  cl'y  in  N.     No  A.B.  to  9^  50"*. 

M'y  ov't  to  10** :  obs.  n'y  or  quite  impos. :  aft.  12**  very  cl'r :  no  A.B. 

Exceedingly  clear.    No  A.B.  to  10**  5".* 

Exceedingly  clear.    No  A.B.  to  10^**. 

Very  clear.     No  AB.  to  10**. 

Clear.    No  A.B.  to  10^**. 

Much  clouded.    Obs.  n'y  impos.  to  10^**,  and  p.  later :  no  A.B.  seen. 

Partly  clouded.     No  A.B.  to  10**,  but  obs.  unc.  on  ac't  of  clouds. 

N.  much  obsc.  to  9^** :  A.B.  susp. :  no  streamers  seen.     [F.  B.]* 

Al'twh'yov'ttol2**:  noA.B.  [F.B.]  AtN.Y.ov't;  obs.  impos.  to 

Mostly  clear.    No  A.B.  to  10^^.  [lO^*. 

Clear.    No  A.B.  to  10**. 

Hazy ;  stars  below  40°  scarcely  vis. :  obs.  n'y  or  quite  impos.  to  10^*, 

Ov't.     Obs.  impos.  to  9J**,  and  doubtless  all  night 

Very  hazy :  moon :  stars  below  25°  alt  not  vis. :  no  A.B.  seen  to  1 1*. 

Ov't;  slight  drizzle.     Obs.  impos.  to  11**,  and  doubtless  all  night 

Clear.    Moon.     No  A.B.  seen  to  10**. 

Clear.    Moon.    No  A.B.  seen  to  10^**. 

Ov't.    Obs.  impos.  to  9^**,  and  doubtless  all  niffht         [n'y  impos. 

Much  clouded  below  alt.  of  20° :  moon :  no  A.S.  seen  to  10^** :  obs. 

Very  cl'r:  moon:  noA.B.tolOi^    [  A.  B.  susp.  about  11  i»*.  (F.B.)] 

Ov't.     Obs.  impos.  to  10 J**,  and  doubtless  all  night 

Clear  to  9** ;  after  that  ov't  to  10**,  and  doubtless  all  night. 

Mostly  ov't     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Mostly  ov't     Obs.  n'y  or  quite  impos.  to  10**,  and  prob.  all  night 

Ov't     Obs.  impos.  to  9f**,  and  d's  all  night     Rain  during  night 

Much  cl'ded :  obs.  embarrassed :  no  A.B.  seen  to  10^**,  and  p.  none. 

Mostly  ov't  to  9}**.     Rain  between  8**  and  9**.* 


May  SOUl— Obsenred  zodiacal  liffht :  evident,  but  yery  ill  defined.  Extends  to  clnster  In 
Cancer,  and  perhaps  into  tlie  siclcle  in  Leo ;  the  star  Pollnx  lies  near  the  axis ;  if  not,  then  a 
p^nt  a  Httle  nearer  Castor,  perhaps  one-third  the  distance  toward  Castor. 

Jnne  5th.— £.  C.  H.  at  New  York.    Hazy.    No  A3,  to  101>  ISm. 

June  dkh.— About  9h  8(^  clouds  in  north  s%btly  brolcen,  and  some  nnnsnal  light  suspected, 
but  at  10b  a  large  opening  in  north,  and  no  A.B.  apparent. 
10 
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Aug, 


JBerricVs  Awrcroi  BegUier. 

Clear.    No  A.B.  to  lOj**.* 

Clear.    No  A.B.  to  10\ 

Clear.    No  A.B.  to  10^^ 

Ov't,  rainy.     Obs.  impos.  to  10^,  and  doubtless  later. 

N.  partly  clouded:  no  AB.  between  9**  and  10^:  at  lO'^nVor'tinN* 

Ov*t  early ;  n'y  cPr  9'*  to  10*» :  no  AB.  seen  to  10^ :  sl^ht  AB.  c'd  not 

Mostly  clear  to  1 1**.    No  A  B.  to  1 1**.  [have  been  seen. 

Ov't.    Obs.  impos.  to  Itf^,  and  probably  all  night. 

Very  clear.    No  A.B.  to  10*». 

Ov't  to  9i\    Clearing  up  about  10»».    No  AB.  to  10^^. 

Very  clear.    No  AB.  to  lOj^. 

Somewhat  cloudy.    No  A.B.  to  9^*^ :  at  2^  a.m.  very  cl'r:  no  A.B. 

Considerably  clouded.    No  AB.  seen  to  10^^**.    Obs.  embarrassed. 

Mostly  clear.    No  AB.  to  10»».* 

Clear.     No  AB.  seen  to  2|**  a.  m.  of  10th. 

Very  clear.     Moon  begins  to  interfere.     No  AB.  to  11*. 

Tolerably  clear,  although  hazy.    Moon.    No  A.B.  to  10*. 

Mostly  clear,  but  hazy  towards  hor. :  moon :  no  A.B.  seen  to  9^^ 

Mostly  clear,  but  hazy  towards  hor. :  moon :  no  A.B.  seen  to  10*. 

Ov't.     Obs.  impos.  to  10*,  and  doubtless  later. 

Mostly  ov't.    Obs.  nearly  impos.  to  10*.    Moon.    No  A,B.  seen. 

Nearly  clear.     Moon.     No  A.B.  seen  to  lOj*. 

Clear.    Moon.    No  AB.  to  10*. 

Clear.    Moon.    No  AB.  to  10*. 

Mostly  clear.    Moon.    No  A.B.  seen  to  lOj^*. 

Considerably  clouded ;  but  clear  space  about  the  north :  moon.* 

Mostly  clear;  much  obsc.  at  10*:  moon:  no  AB,  seen  to  10*. 

Clear.    Moon.    No  AB.  seen  to  10*. 

Very  clear.     No  AB.  to  10*. 

Ov't  to  9}*,  and  doubtless  later.*  (243) 

Ov't,  almost  wholly.'    Obs.  impos.  to  9J*,  and  doubtless  later. 

Ov't.     Obs.  impos.  to  10*,  and  doubtless  later. 

Mostly  clear,  but  small  clouds  hanging  about  N,    No  A.B.  to  10*. 

Mostly  clear ;  quite  clear  in  N.  about  10*.    No  AB.  to  lO*.*    (244) 

Ov't.     Obs.  impos.  to  10*,  and  probably  all  night. 

Ov't  and  raining.     Obs.  impos.  to  10*,  and  doubtless  much  later. 

Mostly  clear,  clouds  coming  over  about  10* :  no  A.B.  to  10*.*    ^246) 

Nearly  clear.*  (246) 

Much  cl'ded ;  at  1 0*  n' v  cl'r  in  N.  except  low  cloud.    No  A.B.  seen. 

Somewhat  clouded  in  N.  to  10*.* 


June  25tli.— A.B.  seen  at  Worcester,  'i/[aaa,~-ThirUerUh  Annttal  Bqtori  qf  Ltinatie  AjKfimn, 
No  pftrticulare  given. 

Joly  8th.— Brilliant  A.B.  seen  at  Worcester,  JAM^.—Thirieenih  Ann.  Sep,  (^Lunatic  Atylmn, 
Ko  other  particulars. 

Jnly  dOtn.— North  seemed  qidte  light,  probably  due  to  moonlight.  No  A.B.  snrely  seen  to 
10hl5ni. 

Jnly  24th.— At  lb  a.  k.  (25th)  I  looked  out  from  an  open  window  and  found  N.  sky  veir  deary 
and  moon  shining.  In  N.  appeared  more  than  usual  light,  and  I  am  very  much  indmed  to 
think  it  an  A.B.— saw  no  streamers— about  20^  horizontal  extent,  2<>  high.  If  trees  had  not 
obstructed  the  view  I  could  have  determined  the  case  with  certainty.  [A.B.  seen  at  Worcester, 
Hass. — Thirteenth  Ann,  Mep.  of  Lttnatie  Amlwn,    No  details.] 

July  28th.— Faint  auroral  arch  from  9ii  dOm,  60^  or  70^  horizontal  extent  No  streamers. 
[F.  B.] 

July  81st.— Faint  light  in  N.,  probably  auroral    [F.  BJ 

Aug.  1st.— A  foint  auroral  light  visible  from  about  9b  Sum  onward  to  10b  dOm ;  seen  also  after 
midnight.  A  diffuse  light,  perhaps  20^  horizontal  extent,  very  indefinite  above.  I  saw  no 
■treamers. 

Aug.  8d.— No  A.B.  to  10b,  unless  a  fidnt  light  between  two  clouds.  After  midnight  looked 
out,  and  saw  no  A.B. ;  sky  then  very  dear. 
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Clear.  No  A.B.  to  lO^.* 

Nearly  clear,  but  some  cloudiness  in  N. 

N'ycFr:  within8^tol0i>» 


(247) 
No  A.B.  to  n\ 
cPds  in  N. :  no  A.B.  from  10i>»  to  10^. 
Mostly  clear,  except  N. :  ov't  there  at  9^** :  no  A,B.  seen  to  9^**. 
Muchcl'ded:  obs.n'yinapos.tolO'*;  p.  alln^t:  no  A.B.  seento  itf*. 
MV  clear  from  9^^  to  11^    No  AB.  seen,  but  obs.  p'y  obstructed. 
Ov't  almost  wholly.    Obs.  impos.  all  night. 
Ov't  and  rainy.    Obs.  impos.  to  10*»,  and  probably  all  night. 
Clear,  yet  hazy  about  horizon.    Moon.    No  A.B.  seen  to  10^^. 
Ov't    Obs.  impos.  to  10**  at  least,  and  doubtless  later. 
Ov't.     Obs.  impos.  to  10^,  and  probably  all  night. 
Clear.    Moon.    No  A.B.  to  lOi^. 
Clear.    Moon.    No  A.B.  seen  to  9J^. 
Mostly  clear.    Moon.    No  A.B.  seen  to  9^^. 
Ov't.    Obs.  impos.  to  11^  at  least. 

M'y  cPr  from  8*»  to  9*» :  no  A.B. :  after  9^  ov't  to  10^  in  N.,  p.  later. 
Ov't.    Obs.  impos.  to  lO^**  at  least. 
Ov't     Obs.  impos.  to  11**,  and  probably  all  night. 
Ov't.    Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  9^,  and  doubtless  all  night. 
Mostly  clear :  nying  clouds  about  N.     No  A.B.  seen  to  9J**. 
Clear.    No  A.B.  to  11**. 

North  much  embarrassed  by  floating  clouds.    No  A.B.  seen  to  10J\ 
Ov't  and  rainy.    Obs.  impos.  to  10^,  and  probably  most  of  night. 
Much  clouded  most  of  evening.    At  10**  nearly  clear,  and  no  A.B. 
Flying  cl'ds;  obs.  necessarily  imperC :  at  9J**  nearly  cl'r.*      (248) 
Very  cloudy  early  part  of  evening.    At  9**  and  after  mostly  clear.* 
Mostly  clear.     No  A.B.  to  9^**.     No  A.B.  at  1**  a.  m.  of  Sept  1st 
Ov't  to  8^**  at  least.     Partly  clear  aft^r  9**,  but  did  not  then  watch. 
Mostly  ov't  to  10**.    Partly  clear  about  8**,  and  no  A.B.  seen. 
Very  clear.    No  AB.  to  9^. 

Ov't;  thunder  shower  from  8**  to  9\  Obs.  impos.  to  10**.* 
Much  clouded;  clear  spaces  occasionally.  No  A.B.  to  10**. 
Clear.     No  A.B.  to  10^ 

Clear.    Moon.    A.B.  suspected.*  (249) 

Clear  in  N.  to  8** ;  after  tnat  m'y  ov't  to  10**  at  least :  no  A.B.  seen. 
Cl'y  most  of  ev'g :  at  9^^**  and  aft.  n'y  cl'r ;  moon :  no  A.B.  seen  to  10**. 
Much  clouded  at  times :  moon:  no  A.B.  seen  to  1 1**.      [seen  to  10^**. 
Mostly  ov't  to  9** ;  from  9**  to  lO^^**  tolerably  clear:  moon :  no  A.B. 
Clear.    Moon.    No  A.B.  seen  to  9^**. 
Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night 
M'y  ov't  with  flying  clouds :  moon :  obs.  n'y  or  quite  impos.  to  9^**. 
Mostly  clear.    Moon.    No  A.B.  seen  to  10**. 
M'y  cl'r:  moon:  no  A.  B.  seen  to  10** :  about  10**  al'twh'y  ov't  in  N. 
Mostlv  clear  to  9** :  moon :  no  A.B.  seen :  after  9**  mostly  ov't  to  10**. 
M'y  cl'r:  moon:  7**  to  9J**  low  cl'ds  and  I'tning :  no  A.B.  seen  to  9i\ 


'  Ati^.  4lh.— Auroral  streamers  between  9h  and  lOh.    Nnmerons,  fiiint,  10^  bifi^    [F.  B.] 

Ang.  20th. — A.B.  slii^tly  suspected.  [AB.  seen  at  Worcester,  Mass. — Thirteenth  Sep.  Lumo' 
He  AMflum,    No  detatu.] 

Aug.  30th.— No  A.B.  to  9h  SOm,  but  some  nnnsual  light  slightly  suspected.  At  11>  SOm  a.  k. 
of  81st  clear,  and  no  AB.    [At  Montreal,  Canada,  slight  A.B.    IXde  Professor  Olmsted.] 

Sept  4tb.---Clouds  breaking  away  about  lOh,  showing  what  seemed  an  unusual  light  in  N., 
Ihit  probably  a  deception. 

Sept.  7th.— After  midnight,  the  moon  haying  set,  I  looked  out  and  thought  there  was  a  fldnt 
sororal  light  in  the  N.    Saw  no  streamers. 
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Nov< 


Htfr%cl(?B  Auroral  RegUter. 

Som't  hazy :  moon  rose  at  8** :  no  A.B.  seen  to  10** :  at  10*  cPy* 

Clear.     No  A.B.  to  9^^ 

Very  clear.    No  A.B.  to  9\^. 

Very  clear.    No  AB.  to  \0\ 

0\h  and  rainy.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

Mostly  clear.*  (250) 

Mostly  ov't.    At  9*  wholly  ov't,  and  nearly  so  to  10^.* 

Ov't,  rain :  obs.  impos.  to  ^^.    [Fy  cPr  at  8^^,  and  no  A.B.  (F.B.)l 

Clear  mostly.    Probably  a  very  famt  A.B.*  (251) 

Somewhat  cloudy.    No  A.B.  to  8^**,  and  none  at  4*»  a.  m.  of  29th. 

Clear.    No  A.B.  to  \0\ 

M'y  cPr,  but  gradually  clouding,  and  by  10**  mV  ov't :  no  A.B.  seen. 

Clear.    No  A.B.  to  9i\ 

Clear.    No  A.B.  to  10\ 

Mostly  ov't ;  oc'l  openings :  obs.  n*y  impos.  to  itf* :  no  A.B.  seen. 

Ov't.     Obs.  impos.  to  10^ 

Ov't  and  rainy.     Obs.  impos.  to  8^,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10^,  and  probably  all  night. 

M'yov't:  about  9*»  partly  cl'r  about  15":  moon:  noA.B.  seen. 

Much  clouded.    Moon.    No  A.B.  seen  to  10**. 

Clear.    Moon.    A.B.  seen  all  the  evening.*  (252) 

Ov't  to  10**  at  least.     Obs.  impos. 

P'y  cl'r  to  8** :  moon :  obs.  n'y  impos.  to  8** :  no  A.B.  seen :  aft.  8*  ov't. 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  probably  all  night. 

Clear:  moon:  no  A.B.  seen  to  10** :  at  intervals  d'g  n't  saw  no  A.B. 

Considerably  clouded :  moon :  no  A.B.  seen  to  9** :  obs.  imperfect. 

Clear.    Moon.    No  A.B.  seen  to  9f**. 

Partly  cloudy.    Moon.    No  A.B.  seen  to  10\ 

Clear.    Moon  most  of  the  evening.    No  A.B.  seen  to  10**. 

Clear.    No  A.B.  seen  to  10**. 

Hazy:  no  AB.  seen  to  9**:  a  faint  display  c'd  hardly  have  been  seen. 

Ov't  almost  wholly.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 

Clear.    A.B.  seen  most  of  evening,  but  at  times  very  fiednt.*  (253) 

Clear.     No  A.B.  to  10**. 

Clear.    No  A.B.  to  10**.    I  did  not  observe  personally. 

Hazy.    No  A.B.  to  10**. 

Hazy.    No  A.B.  to  10**. 

Very  hazy.    No  A.B.  to  10**. 

Hazy.     No  A.B.  to  9i**. 

Hazy.    No  A.B.  to  10\ 

Clear.    No  A.B.  to  10**. 

Mostly  ov't.     Obs.  impos.  to  10**. 

Ov't  most  of  evening.    At  10**  nearly  clear,  and  no  A.B. 

Ov't ;  some  rain.     Oos.  impos.  to  9^**,  and  doubtless  all  night. 

Ov't  and  rainy.    Obs.  impos.  to  10**,  and  doubtless  all  nignt. 


Sept  d4tli.— A.B.  seen  from  about  Oh  SOm  to  llh  at  least,  60^  to  80^  horizontal  extent  fllii- 
mined ;  bank  at  times  3^  to  h^  high.    I  saw  no  streamers,  but  did  not  watch  many  minutes. 

Sept.  25th  ~A.B.  suspected ;  breaks  in  the  clouds  in  the  N.,  showing  what  seemed  more 
than  usual  light.    Uncertain. 

Sept.  27th.~The  N.  seemed  to  have  a  slight  whitish  tinge,  but  I  saw  no  bank  or  arch.  Ai 
10b  5iB  I  saw  for  about  three  minutes  what  J  took  to  be  a  streamer,  near  N.  6^  E.,  about  4^ 
long,  and  moving  westward.  Some  small  clouds  Just  then  embarrassed  obsenration.  1  pr»- 
•ume  there  is  a  sQght  A.B.  this  evening. 

Oct  9th.— About  60^  horizontal  extent  illumined.  Much  of  the  time  an  arch,  and  oaoe  % 
group  of  dim  streamers,  not  reaching  higher  than  10<'. 

Oct  21st— About  7li  many  streamers,  not  very  bright,  tallest  reaching  altitude  of  about  XB^t 
drifting  westward ;  50^  to  TD^  of  horizontal  extent  lUumined,  with  &int  arch. 
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Ov't  and  rainy.    Obs,  impos.  to  ll**.  and  doubtless  later. 

Ov't  and  rainy.    Obs.  impos.  to  lOj^,  and  doubtless  later. 

Ov't  early;  erring  at  8*\  clear  after  9^ :  moon:  noA.B.  tolO^^ 

Clear.    Moon.    No  A.B.  to  9^^. 

Many  flying  cPds  n'y  precluded  obs.    Moon.    No  A.B.  seen  to  10^. 

Ov't  and  raming.    Ods.  impos.  to  10^,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  8**,  and  probably  all  night. 

Clear.    Moon.    No  A.B.  seen  to  10^,  and  none  at  1^  a.  m.  of  1 1th. 

Mostly  ov't.    Obs.  impos.  to  10**,  and  probably  most  of  the  ni^ht 

Clear.    Moon,    No  A.B.  seen  to  10^.    Within  from  9^  to  9^^ 

Partlv  clear.    Moon  eclipsed  this  evening.    No  A.B.  seen  to  9^**. 

Mostly  clear.    Moon.    No  A.B.  seen  to  10^**. 

Clouded  at  times ;  occasionally  clear  in  N. :  moon :  no  A.B.  to  10^. 

Very  hazy.    No  AR  seen  to  9^. 

Mostly  ov't ;  rain  about  9J^ :  obs.  impos.  to  10**,  and  prob.  all  night. 

Much  clouded.    Obs.  nearly  impos.    No  A.B.  seen  to  10**. 

Very  clear.    No  A.B.  to  10**. 

Clear,  but  somewhat  hazy.     No  A.B.  to  10**. 

Very  clear.     No  A.B.  to  10\ 

Clear  most  of  evening:  very  cloudy  at  10*.    No  A.B.  to  10\ 

Clear.    No  A.B.  to  10**. 

Clear.    No  A.B.  to  \0\ 

Cloudless,  but  hazy.    No  A.B.  to  10**. 

Hazy ;  by  10**  quite  ov't :  no  A.B.  seen  to  10** 

Ov't     Obs.  impos.  to  10**.* 

Mostly  clear.    No  A.B.  to  9|**. 

Ov't  most  of  ev'g ;  at  10^  clouds  much  broken :  no  A.B.  then. 

Ov't;  sleet  falling.    Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't    Obs.  impos.  to  10**  at  least :  clear  at  5^**  a.  m.  :  no  A.B. 

Very  clear.    No  A.B.  to  10\* 

Almost  wholly  ov't  to  10^**  at  least* 

Ov't  and  rainmg.    Obs.  impos.  to  10**,  and  probably  much  later. 

Very  clear.    Moon.    No  A.B.  seen  to  10^**. 

Mostly  ov't ;  occasional  clear  spaces.    Moon.    No  A,B.  seen  to  10^ 

Clear,  except  cirri  about  N. :  moon :  no  A.B.  seen  to  9^** :  ov't  at  5**. 

Ov't;  sleet  falling.    Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't:  obs.  impos.  to  10**:  at  5^  5***  cl'r  except  low  cl'd  in  N. :  noA.B, 

Mostly  clear.    Moon.    No  A.B.  seen  to  10**. 

Fy  err  to  7** ;  7**  to  10**  m'y  ov't ;  aft.  p'y  cl'r :  moon :  no  A.B.  seen 

Clear.    Moon.    No  A.B.  seen  to  10**.  [to  10^ :  obs.  una 

Clear  to  about  10** :  moon :  no  A:B. :  at  10**  ov't  with  fleecy  clouds. 

Ov't  and  raining.    Obs.  impos.  to  9^*>,  and  doubtless  all  night 

Much  clouded.    Moon.    No  A.B.  seen  to  10**.     Ov't  at  10**. 

Clear:  no  A.B.  cert  seen  to  10**,  and  yet  two  or  three  times  susp, 

Ov't    Obs.  almost  or  quite  impos.  to  10**,  and  probably  all  night 

Ov't  almost  wholly.     Obs.  impos.  to  10**,  and  probably  all  night 


within  7i**  to  9^**. 
(254) 


(255) 
(256) 


Not.  27th.— A.B.  seen  by  me  about  5b  15«  a.  m.  of  28th.  Sky  Tery  clear.  I  saw  only  a  gene- 
nl  Ught  about  X.  horizon ;  no  definite  streamers,  but  an  undoubted  A.B.  Watched  about 
three  minutes. 

Dec  dd.--At  4b2iDA.M.of8dl8awa  distinct  A.B.  About  80o  horizontal  extent  illumined, 
8^  more  or  less  in  center.    I  saw  no  distinct  arch  or  streamers,  but  the  trees  interfere. 

Dec.  Sd.— A  conspicuous  A.B.  seen  through  a  lone  narrow  opening  in  the  clouds  in  N.  hori- 
son.  Seyeral  bright  streamers  about  8h,  but  the  cfonds  did  not  permit  any  determination  of 
the  extent  of  the  display.  I  infer  It  to  haye  been  a  yeiy  coniiderable  one.  Light  strong  at 
UteaelOhId*. 
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JSerridifs  Auroral  Hegiiter. 

Ov't    Oba.  impos,  to  10*»,  and  doubtless  all  ni^ht. 

CPr  a  few  minutes  at  6** :  noA.B.:  ov't  from  6^  to  9^* :  obs.  impos. 

Very  clear.    No  A.B.  to  9^. 

Clear  most  of  ev'g :  no  A.B.  seen  to  10* :  considerably  cPded  aft.  8\ 

Clear.    No  A.B.  to  10**.    About  10*»  becoming  clouay. 

Ov't    Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't  to  10**,  and  doubtless  all  night 

Ov't  and  snowing.    Obs.  impos.  to  10^**. 

Clear  early  in  ev'g :  no  A.B.  seen :  ov't  at  9^**,  and  to  10*  at  least 

Mostly  clear  after  7*.    No  A.B.  to  10»*. 

Clear.    No  A.B.  to  10**. 

Ov't  entirely.*  (257) 

Clear.    A.B.  slightly  suspected.    None  certain  to  10**. 

Ov't    Obs.  impos.  to  12**,  and  doubtless  all  night. 

Almost  wholly  ov't    Obs.  impos.  to  10**,  and  probably  all  night 

Mostly  ov't    Moon.     Obs.  nearly  impos.  to  10**.* 

Clear:  moon:  no  AB.  at6**,  at  lo\orat  3**a.m.  :  sky  at  5**  p'y  obsa 

N'ycl'r;  cirrous  streaks  here  and  there :  moon:  noAB.  seentolO*. 

Ov't    Obs.  impos.  to  10 J**,  and  d's  all  night :  began  to  rain  d'g  n't 

Ov't,  drizzling.     Obs.  impos.  to  9}**,  and  doubtless  all  night 

Ov't    Obs.  impos.  to  lo|**,  and  probably  later. 

Ov't     Obs.  impos.  to  10**. 

Mostly  ov't     Moon.     Obs.  impos.  to  10**,  and  probably  all  night 

Cl'r  to  about  8** :  moon :  no  AB. :  after  8**  ov't :  obs.  impos.  8**  to  10^. 

Ov't  almost  completely.     Obs.  impos.  to  11**,  and  proD.  all  night 

Clear.    Moon.    No  A.B.  to  10^**. 

Clear.    Moon  rose  at  7^**.    No  AB.  to  11**. 

Al't  wholly  ov't    Obs.  impos.  to  10^**,  and  doubtless  all  ni^ht 

Ov't,  raining  and  snowing.     Obs.  impos.  to  10**,  and  d's  all  mght 

Ov't  and  snowing.    Clear  at  sunrise  of  18th. 

Very  clear.    No  AB.  to  10**. 

Clear :  no  AB.  to  10**,  or  pos.  a  very  faint  aur.  light  bet'n  9**  and  10*. 

Almost  wholly  ov't     Obs.  impos.  to  10**,  and  doubtless  all  night* 

Ov't,  snowing :  obs.  impos.  to  10**,  p.  much  later :  n'y  cl'r  at  6**  A.M.  of 

Clear.    No  AB.  to  lOi**.  r22d. 

Very  clear.     AB.  seen,  with  intermissions,  from  6**  to  1 1*.*     (258) 

Clear  chiefly  to  about  8**,  and  no  AB.    After  8**  ov't 

Mostly  clear.    No  AB.  seen. 

Ov't    Obs.  impos.  to  10**,  at  12**,  at  3**  a.  m.,  and  d's  all  night 

Clear.    No  AB.  seen  to  12**. 

Considerably  clouded.     A.B.*  (259) 

Ov't.    Obs.  impos.  to  lOj**,  and  doubtless  all  night 

Ov't.    Obs.  impos.  to  10|**,  and  d's  all  night:  some  rain  in  ev'g. 

Partly  clear,  but  N.  much  obstructed.* 


Dec  80th.— Between  9h  and  lOh,  and  at  lOfa,  I  stronsrly  suspected  an  A.B. ;  the  Uffht  may  have 
been  due  to  thinness  of  clouds  on  the  northern  horizon.  (Reported  to  me  that  later  the  sky 
was  more  or  less  clear,  and  a  considerable  A.B.  Tisible.    No  details.) 

Jan.  8d. — A.B.  suspected,  but  impossible  to  be  confident  on  account  of  clouds  and  moon. 

Jan.  20th.— About  10b  suspected  some  unusual  light  along  N.  horizon ;  probably  due  to  thin- 
ness of  clouds. 

Jan.  28d.— Horizontal  extent  generally  about  60^ ;  altitude  at  vertex  8^  more  or  less.  At 
times  segments  of  a  distinct  arcn,  but  no  streamers  seen. 

Jan.  2Sth.— Not  seen  untU  about  Oh,  as  I  was  within.  From  this  time  up  to  lOh  there  was  no 
great  change ;  a  strong  light  about  7^  high  at  vertex,  and  brightest  near  the  border,  cutting  the 
noiizon  about  SO^  apart    AU  very  much  embarrassed  by  clouds.    I  saw  no  streamers. 

Jan.  Slst— Obsenration  scarcely  possible  to  10l>  at  least  Some  unusual  light  suspected  In 
N.  between  »  and  10b. 
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noA.B.tol0\ 
[A.B.  seen. 


Ov't.    Obs.  impos.  to  10**.  and  doubtless  all  ni^bt. 

Ov't.    Obs.  impos.  to  lOj^**,  and  no  doubt  all  night. 

Ov't.    Obs.  impos.  to  10^,  and  doubtless  all  night. 

Considerably crded :  moon:  obs. much embarrased : 

Mostly  clear.    Moon.    No  A.B.  seen  to  10**. 

Nearly  cl'r;  becoming  hazy :  moon:  unwell  and  c'd  not  watch:  no 

Ov't ;  slight  rain.     Obs.  impos.  to  10^,  and  d's  most  of  the  night. 

Clear.    Moon.    No  A.B.  seen  to  9J**. 

Clear.    Moon.    No  AB.  seen  to  lOj-**. 

Ov't.    Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't  and  snowing.    Obs.  impos.  to  10^,  and  doubtless  all  night. 

Cl'r  to  8^ ;  aft.  m'y  ov't  to  lOjp* :  no  A.B.  seen  to  8*» :  moon  rose  at  7**. 

Cl'r  tol^:  no  A.  JB. :  within  till  9**,  then  ov't :  at  1 1*»  cl'r :  moon :  no 

Ov't.     Obs.  impos.  to  10^**,  and  d's  all  night.  L^*^*  ®®^^ 

Ov't  and  snowing.     Obs.  impos.  to  10^,  and  probably  all  ni^ht 

M'y  ov't;  wh'y  so  after  8*» :  obs.  impos.  to  10*»,  and  d's  all  night. 

Partly  clear.    No  A.B.  seen  to  10**,  out  obs.  embarrassed  by  cl'ds. 

Very  clear.    No  A.B.  to  10J\ 

Almost  wholly  ov't :  obs.  nearly  impos.  to  10^**,  and  d's  all  night.* 

Clear  at  6** :  no  A.B. :  m'y  ov't  to  8|^ ;  aft.  clear :  no  A.B.  to  10**. 

Mostlv  clear,  but  at  10**  wholly  ov't.    No  A.B.  to  9J*. 

M'y  cl'r :  no  A.B.  to  9^^**,  when  n'y  ov't :  at  2**  cl'r  in  N.  except  low 

Mostly  clear.    No  A.B.  to  10^**.  [cl'd :  no  A.B.  then. 

Nearly  cl'r,  becoming  hazy  d'g  the  ev'g.     No  A.B.  cert,  seen  to  9**. 

A.B.,  most  of  evening  obstructed  by  clouds.  ^260) 

Clear.    No  A.B.  certainly  seen  to  10**,  but  somewhat  susp.  at  tunes. 

Ov't.     Obs.  impos.  to  lo|**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Mostlv  clear.    Moon.    No  A.B.  seen  to  lO**.    Within  from  7**  to  9**. 

Very  hazv  to  9** :  moon :  obs.  n'y  impos.  to  9** ;  aft.  more  cl'r :  no  A.B. 

Nearly  clear.    Moon.    No  A.6.  seen  to  11^**.  [seen  to  11**. 

Mostly  clear.    No  A.B.  seen  to  midnight. 

Clear:  moon:  no  A.B.  seen  to  11**.     [very  cl'r:  no  moon:  no  A.B. 

Ov't  to  about  10**,  after  cl'ring:  moon:  noA.B.  at  10**5°*:  at4**A.M. 

Ov't  until  10**  at  least.    Obs.  impos. 

Ov't    Obs.  impos.  to  9^**,  and  doubtless  later. 

Very  clear.    Moon.    No  A.B.  to  10**. 

Clear.    Moon.    No  A.B.  seen  to  10**. 

Nearly  clear.    Moon.    No  A.B.  seen  to  10**. 

Al't  wh'y  ov't :  moon:  cl'ds  breaking  about  9|** :  no  A.B.  then  seen. 

Ov't ;  rain  during  ni^ht.    Obs.  impos.  to  10**,  and  d's  all  night. 

Cloudy  most  of  evenmg  to  10**.* 

Fy  cl'r.    No  A.B.  seen  to  10**,  but  N.  much  obstructed  by  cl'ds. 

Ov't  most  of  ev'g ;  p'y  cl'r  9**  to  lOj* :  no  A.B.  seen  to  lOj** :  obs.  una 

Clear.*  (261) 

Very  clear.    No  A.B.  to  9^. 

aear.    No  A.B.  to  10^**.* 

Mostly  ov't,  and  obs.  necessarily  uncertain.    No  A.B.  seen  to  10}^. 


Feb.  19th. — ^At  varioiiB  times  in  tlie  eyenlng  I  suppected  an  onnsnal  light  in  the  N.,  pertiapa 
an  A.B.,  perliaps  due  to  thinness  of  cionds  in  that  Quarter. 

ICarch  14th.— Abont  SU  suspected  some  unusual  light  in  N.,  but  probably  due  to  moon  just 
tishig.    At  iOh  SOm  clear,  and  no  A.B. 

March  17th.— A  very  slight  auroral  iUumination,  as  I  thinJc.  most  of  evening,  espedaUy  about 
lOli.  I  saw  no  areh,  no  streamers,  yet  the  N.  seems  lighter  than  other  quarters.  The  presence 
of  Galaxy  in  the  north  seems  insufficient  to  cause  the  appearances. 

Karch  19th.— Some  slight  auroral  appearances  slightly  suspected  but  very  doubtftil. 
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SerrtcK?$  Auroral  Register. 

Clear.    No  A.B.  to  \0\ 

Clear.    No  AB.  to  9^^ 

Ov't.    Obs.  impofi.  to  10^**,  and  probably  all  niffht. 

Ov't  and  rainy.    Obs.  impos.  to  11^,  ana  doubtless  all  mc;ht. 

Ov't,  drizzling  mist.    Obs.  impos.  to  1 1^,  and  doubtless  iSl  nieht. 

Ov't,  except  ab't  8*» :  no  A.B.  then :  aft.  obs.  impos.  to  9}^,  d's  alfn't. 

Fycrrto7i^:  noA.B.:  aft.  ov't  to  9^^ :  thencl'r:  noA.B.tolO\ 

Ov't  to  about  9**,  and  obs.  impos. :  too  cloudy  in  N.  for  obs.  to  10\ 

Considerably  clouded  and  obs.  necessarily  unc.    None  seen  to  8^^. 

Ov't  most  of  evening  to  lO'*.    Obs.  nearly  impos.    None  seen. 

Clear.    Moon.    No  A.B.  seen  to  10^. 

Clear.    Moon.    No  AB.  seen  to  10^. 

Clear.    Moon.    No  A.B.  seen  to  lo|**. 

Clear.    Moon.    No  A.B.  seen  to  lo|**. 

Clear.    Moon.    No  A.B.  seen  to  10^. 

Quite  hazv  and  cl'y :  moon :  obs.  nearly  impos.  to  10* :  none  seen. 

Clear.     Moon.     No  AB.  seen  to  Itf'.*  (262) 

Ov't.     Obs.  impos.  to  10*,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10*,  and  doubtless  later. 

Many  cirri  and  some  haze :  moon :  no  A.B.  seen  to  lOj* :  obs.  una 

Clear  to  7^* ;  aftier  that  ov't  and  misty :  obs.  impos.  to  10^*  at  least. 

M'y  cl'r  to  9* :  moon :  no  AB.  seen :  aft.  9*  too  cl'y  to  10*  at  least. 

Ov't,  with  cumulus  clouds.     Moon.*  (263) 

Clear :  moon  rose  about  9* :  no  AB.  seen  to  lOj*.        [seen  9*  to  10*. 

M'y  cl'r  to  9*:  noAB.   |T.B.]    At9*ording,by  10*ov't:  noAB, 

Clear.    AB.  first  seen  about  9*.*  (264) 

Clear.     AB.  seen  from  8^*  to  10*.*  (265) 

Somewhat  hazy.    No  A.B.  to  10*. 

Hazy  about  horizon.     No  A.B.  to  10*. 

Clear.    No  AB.  to  9*. 

Nearly  cl'r,  but  hazy  about  hor.,  and  becoming  cl'y  in  N.  about  9*. 

Nearly  clear;  some  haze.     No  A.B.  to  9^*.  [obs.  una 

Much  obsc.  by  cl'ds :  within  7^*  to  9* :  no  AB.  seen  from  9*  to  10* : 

Ov't.    Obs.  impos.  to  10^*,  and  probably  all  night 

Ov't.     Obs.  impos.  to  9^*,  and  d's  all  night.     Rain  during  ev'g. 

North  considerably  clouded:  no  AB.  seen  to  10* :  obs.  nec'y  una 

North  considerably  clouded :  no  AB.  seen  to  ^ :  obs.  nec'y  una 

Clear.    No  AB.  to  10^*. 

Cloudy.    No  AB.  seen  to  10*.    Faint  A.B.  would  not  be  visibia 

Ov't  and  rainy.    Obs.  impos.  to  10*  at  least,  and  prob.  all  night. 

Cl'r  to  about  &J*,  when  it  became  cl'y.  [F.  B.j  At  12}*  cl'r,  no  AB. 

Ov't  and  drizzly.     Obs.  impos.  to  9^^*,  and  doubtless  all  night. 

Ov't     Obs.  impos.  to  frj*,  and  probably  all  night. 

Mostly  clear,  but  embarrassed  by  flying  clouds.    Moon.* 

Ov't.     Obs.  impos.  to  10*,  and  probably  all  night. 

Too  cloudy  for  obs.  to  10|^*,  and  probably  all  night. 


April  6tli.~Between  8b  25m  and  4)i  ▲.  k,  of  7th,  A.B.,  much  obscnred  by  clouds,  but  oerUln. 
Sereral  imperfect  streamers  and  bright  spots,  none  over  b^  high.  Being  occupied  witb  the 
comet  (Bond*s)  near  Cassiopeia,  I  comd  not  give  much  attention  to  the  A.B. 

April  12th.— I  strongly  suspected  the  presence  of  an  A.B.,  and  at  times  could  scaredTdoiibt 
It ;  this  was  fh>m  8h  90ni  to  9b  SOm.  The  sky  remained  overcast  up  to  9h  80m  at  least.  The  ap- 
pearances may  possibly  have  been  catosed  by  the  moon,  but  probably  not 

April  15th.— several  streamers  1^  or  29  high*  and  general  light  after,  8^  to  5^  high  to  Ulb 
Did  not  watch  especially,  being  occupied  with  Blela^s  comet 

April  10th.— Between  8h  and  9b  a  double  arch  about  5<'  and  8^  high,  and  TO^  to  80^  spaa ;  nd 
•bout  lOb  numerous  streamers,  some  20^  to  89^  long. 

May  8d.— No  A.&  certainly  seen  to  9b  15m,  yet  suspected* 
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Oy't,  breaking  away  about  9^**,  but  not  in  N. :  obs.  impos.  to  10^. 

Ov't ;  drizzling  rain  part  of  ev'g :  obs.  impos.  to  9**,  and  d's  all  n't. 

Ov't     Obs.  impos.  to  10^,  and  doubtless  all  night 

Ov't     Obs.  impos  to  8**,  and  d's  all  night :  heavy  showers  in  night. 

Ov't :  A.B.  susp.  about  9**,  but  the  appearances  may  be  due  to  moon. 

Ov't     Obs.  impos.  to  9^**,  and  prob.  most  of  night :  cl'y  12^  to  1**. 

Clear.    AB.,  but  a  very  transient  display,  at  8**  52".*  (266) 

Clear.     A.B.,  first  seen  at  8*»  55""  and  watched  to  9i^*^  closely.*  (267) 

Ov't  until  9i^.    At  lO**  sky  n'y  cl'r,  but  cl'ds  in  N. :  no  A.B.  then. 

Ov't  to  about  9^ :  bet'n  9**  and  10*»  m'y  cl'r,  and  no  A.B.  seen  to  \0\ 

Ov't     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't  and  misty.     Obs.  impos.  to  10**,  and  probably  all  night. 

Nearly  clear.     A.B.,  slight*  (268) 

Clear.     A.B.,  slight*  (269) 

M'y  cl'r,  but  N.  obsc.  by  cl'ds  to  alt  of  about  40°  to  9**  20°» :  obs.  n'y 

Very  clear.    No  A.B.  seen  to  9^.  [impoe. 

Cim :  no  A.B.  seen  to  lOj^** ;  a  faint  A.B.  c'd  hardly  have  been  seen. 

M'y  cl'r  to  9**,  no  A.B. :  at  9**  ov't :  at  9^**  n'y  cl'r,  no  A.B. :  at  10**  n'y 

Very  clear.     No  A.B.  to  9^**.  [ov't 

Ov't     Obs.  impos.  to  10**. 

Ov't;  misty.    Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't ;  mist  and  rain.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't ;  drizzling.     Obs.  impos.  to  9^**,  and  doubtless  all  ni^ht 

Ov't;  drizzling.     Obs.  impos.  to  10^,  and  doubtless  all  night 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Much  embarrassed  by  clouds.    Moon.    No  A.B.  seen  to  10^. 

Ov't    Obs.  impos.  to  10**,  and  doubtless  later. 

Clear.    Moon.    No  A.B.  seen  to  10**. 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't  and  raining.     Obs.  impos.  to  9f**,  and  doubtless  all  night 

Nearly  clear  in  N.    Moon.    No  A.B.  seen  to  lOj^**. 

Clear.    Moon.    No  A.B.  seen  to  9^**.  [una 

Much  embarrassed  by  cl'ds :  moon :  no  A.B.  seen  to  10^** ;  obs.  som't 

Ov't     Obs.  impos.  to  10**,  and  doubtless  later. 

Somewhat  obsc.  by  cloud  streaks  in  N. :  moon :  no  A.B.  seen  to  10**. 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night. 

M'y  cl'r;  some  hazy  streaks :  noA.B.  tolO**:  did  not  watch  closely. 

Mostly  clear.    No  A.B.  to  10 J**. 

Clear.    A.B.    A  fine  display.*  (270) 


May  12tlL — Looking  out  at  that  time  I  found  several  streamers  (one  extending  up  26^  more 
or  less)  not  very  bright,  yet  distinct.  I  saw  no  banic  of  light  and  no  arch.  The  moon  was  Just 
rising.  I  looked  several  times  after  this,  but  could  see  no  auroral  traces  up  to  9h  4Sim»  The 
moon  might  conceal  them  if  very  fidnt 

May  18th.-~Oroups  of  streamers  sprung  up  here  and  there,  some  reaching  up  85^  and  min- 
gled with  amorphous  luminous  matter;  rapidly  shifting,  and  occasionally  for  a  few  minutes 
wholly  invisible.  During  the  whole  time  there  was  scarce  any  general  light,  or  arch,  or  banic. 
At  Intervals,  streamers  at  points  distant  70^  on  horizon. 

May  18th.— From  9h  to  lOh  a  fidnt  general  illumination.  I  saw  no  streamers.  Mr.  F.  Bradley 
saw  two  streamers  about  9ii. 

May  19th. — None  seen  until  about  9I>  90in ;  fh>m  this  to  lOli  were  occasional  dim  broad  streamers 
reaching  6^  to  10^  altitude,  intermUigled  with  luminous  patches ;  faint  and  transient.  No  general 
light  or  luminous  arc    Streamers  W.  of  N.  moved  westward.    Streamers  £.  of  N.  uncertain. 

June  14tlL— Suspecting  slightly  some  unusual  illumination  in  north,  I  went  at  9b  28m  to  canal 
bridge,  where  there  is  a  dear  horizon,  and  saw  but  little  at  first.  At  9b  SOm  a  streamer  ap- 
peared about  N.  20^  W.,  and  in  one  or  two  minutes  ten  or  fift;een  more,  occupying  about  wfi 
or  TOO  horizontal  extent  From  that  time  to  9h  48m  streamers  numerous  appeared  and  van- 
ished, reaching'  up  from  10^  to  90^  of  altitude,  perpetually  shifting,  but  direction  not  easily 
determined.  Ssw  no  arch ;  streamers  arose  from  very  near  horizon ;  but  little  general  light. 
At  9h48B  Tety  Uttle  auroral  illumination. 

11 
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Serrick^s  Auroral  Regifier. 

Mostly  ov*t ;  in  N.  clear  enough  for  obs :  no  A.B.  from  9i'»  to  ^  50". 

M'y  ov't  and  obs.  n'y  impos.  to  10i*» ;  then  partly  cl'r  above  85®  alt* 

Hazy  and  partly  ov^t.    Obs.  nearly  impos.  to  10** :  no  A.B.  seen. 

Ov't.     Obs.  impos.  to  10*»,  and  prooably  all  night. 

Ov't.    Obs.  imjpos.  to  10**,  and  probably  all  night. 

Clear.     No  A. B.  to  10^ 

Ov't.    Obs.  impos.  to  10**,  and  probably  all  night. 

Considerably  clouded.    Obs.  necessarily  unc.    No  A.B.  seen  to  10**. 

Mostly  or  altogether  ov't.    Obs.  probably  impos.  to  10**  at  least. 

Ov't,  rain.     Obs.  impos.  to  10**,  and  probably  all  night. 

Much  clouded;  rain:  from  9^  to  9^**  broken  clouds :  noA.B.  seen. 

Ov'tf  and  raining.     Obs.  impos.  to  10*,  and  probably  all  night. 

Mostly  clear.     No  A.B.  to  10**. 

Ov't  and  rainy  to  9^,  and  p.  all  night.    Obs.  impos. :  ov't  at  4**  a.ic 

Nearly  cl'r  from  9|**  to  10** ;  cl'y  streaks  low  in  N. :  no  A.B.  to  10*". 

Ov't.     Obs.  impos.  to  10**,  and  d's  all  night.     Rain  during  night. 

Ov't  and  misty.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Mostly  clear.    Moon.    No  A.B.  seen  to  10**. 

Mostly  ov't  to  11**  at  least.     Obs.  nearly  or  quite  impos. 

Ov't ;  somewhat  misty.     Obs.  impos.  to  1**  a.  m.  of  6th. 

M'y  ov't :  broken  cl'ds  bet'n  9**  and  1 0** :  moon :  obs.  n'y  impos.  to  9^*. 

Ov't.     Obs.  impos.  to  10**,  and  probably  most  of  the  night. 

Clear.    Moon.    No  A.B.  seen  to  9f  **. 

Clear,  but  hazy.    Moon.     No  A.B.  seen  to  10*,  but  obs.  nec'y  una 

Much  haze  and  many  cirri  in  N. :  moon :  no  A.B.  seen  to  10*.* 

Clear.    Moon.    No  A.B.  seen  to  10**. 

Ov't ;  thunder  shower  8**  to  10**.     Obs.  impos.  to  10**,  and  p.  all  n't 

Very  clear.    No  A.B.  seen  to  10**. 

Mostly  clear.    No  A.B.  seen  to  9}**.    Clouds  in  N.  embarrass  obs. 

Clear.    No  A.B.  to  10^**.*  [tible  about  the  N. 

Clear.    No  A.B.  to  10^**,  but  a  luminous  streakiness,  hardly  percep- 

Clear.    No  A.B.  to  9^^.     [F.  B.] 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Obs.  impos.  to  lOj^,  and  doubtless  all  ni^ht. 

Obs.  impos.  to  10**,  and  p.  all  n't :  cl'r  spots  m  N.E.  about  10**. 
No  A.B.  to  lOi**. 

Obs.  impos.  to  10**,  and  doubtless  all  nisrht. 

Obs.  impos.  to  10^,  and  p.  all  night.     Rain  during  night. 
Very  clear.     A.B.  slightly  susjjected  to  10**. 
Ov't ;  shower  about  9**.    Obs.  impos.  to  10**,  and  prob.  much  later. 
Nearly  ov't.* 

Ov't    Obs.  impos.  to  9**,  and  doubtless  all  night 
Much  embarrassed  by  clouds :  at  9^**  too  much  cl'ded  in  N.  for  obs. 
Too  cloudy  for  satisfactory  obs.     Moon.    No  A.B.  seen  to  10**. 
Mostly  cloudy  to  9**.    About  9**  clearing  but  still  hazy.    Moon. 
M'y  cl'y :  moon :  obs.  very  much  embarrassed :  no  A.B.  seen  to  10*. 
Ov''t  to  9|**.     Moon.     At  11**  partly  clear,  and  no  A.B. 
Ov't.     Obs.  impos.  to  9^**,  and  probably  all  night. 
Clear:  moon:  no  A.B.  at  9^**:  at  2**  and  at  3**  a.m.  clear:  no  A.R 
Sky  embarrassed  by  haziness  and  small  cl'ds :  moon :  no  A.B  to  10*. 


Ov't 

Ov't 

Clear. 

Ov't 

Ov't 


Jaly  9th.— Any  moderate  display  could  not  have  been  seen. 

July  14th.— A.B.  teen  in  Rutland,  Vt.  at  lOh,  by  Mr.  Wm.  O.  Hooker.    Streamers.  (?) 
July  26th.— Possibly  a  fidnt  light  in  N.  between  Oh  and  10b,  but  probably  due  to  contnst  with 
clouds  in  that  region. 
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Clear,  but  somewhat  hazy.    Moon.    No  A.B.  seen  to  9^, 
Clear,  slight  haze.    Moon.    No  A.B.  seen  to  9J**. 
OvH  to  9|*',  and  probably  much  later.     Obs.  impos. 
Nearly  ov't     Obs.  impos.  to  9**,  and  probably  later. 
Ov't;  copious  rain:  obs.  impos.  to  9^**,  and  d^s  all  n't :  ov'tat3^A.M, 
Ov't ;  much  rain  during  the  night     Obs.  impos.  all  night. 
Ov't  to  10**  or  later:  at  12**  and  to  2**  A.M.  no  A.B.  seen:  moon. 
Splendidly  clear.    A.B.,  seen  first  about  8|**.*  (271) 

Clear.     Slight  A.B.  from  9^  to  lO**.*  (272) 

Clear,  but  somewhat  hazy  in  N.     No  A.B.  seen  to  10** :  obs.  imper£ 
Mostly  clear.    No  AB.  seen  to  10**. 
Ov't.     Obs.  inioos.  to  9^**,  and  probably  all  ni^ht     • 
Clear.     No  AB.  to  9f**.     A  little  cloudiness  about  the  N.  horizoiL 
Ov't  to  9|**,  and  prob.  much  later :  obs.  impos.  to  9^**  at  least. 
Mostly  clear.    No  AB.  seen  to  1 1**.    [AB.  susp.  about  12**.  (F.  B.)] 
Clear.    No  AB.  to  9i**. 

Ov't  to  9**  at  least,  and  prob.  all  night.    Obs.  impos.  to  9**  at  least. 
Ov't  to  9**,  and  prob.  all  night.     Ov't  at  3**  a.  m.     Obs.  impos. 
Ov't  to  10**,  and  doubtless  all  night.     Obs.  impos. 
Ov't  to  9^**,  and  prob.  all  night.     Obs.  impos.  to  9^**  at  least. 
Nearly  clear  about  the  N.     AB.*  (278) 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't  and  drizzlmg.    Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't  to  9^**,  and  doubtless  all  night     Obs.  impos. 
Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night.* 
Ov't  to  8**,  aft.  mostly  clear:  moon :  no  AB.  seen  from  8**  to  9**.* 
Clear.    Moon.    No  AB.  seen  to  10**. 
Clear.     Moon.     No  AB.  seen  to  10**. 

Hazy.    Moon.    No  AB,  seen  to  9^.    Obs.  necessarily  uncertain. 
Cl'y  most  of  ev'g,  breaking  away  aft.  9** :  moon :  no  A.B.  seen  to  9^**. 
Considerably  clouded.    Moon.     No  A.B.  seen  to  10**.    Obs.  una 
Mostly  clear.     Moon.     No  AB.  seen  to  10**. 
Clear.    Moon.    No  AB.  seen  to  9^**. 
Clear.     Moon.     No  AB.  seen  to  10**. 
Ov't     Obs.  impos.  to  10**  at  least. 
Clear.    No  AB.  to  10**. 
I  Ov't  at  8**,  at  10**  clear,  and  no  AB. 
Ov't    Obs.  impos.  to  10**,  and  probably  all  night 
Ov't.    Obs.  impos.  to  9J^,  and  d's  later.    Lightning  during  ev'g. 
Very  clear.     No  A.B.  to  9^**. 
Clear.     No  AB.  to  10**. 
Clear.    No  AB.  to  10^ 
Very  clear.    No  AB.  to  10**. 
Ov't.     Obs.  imoos.  to  10**,  and  probably  all  night 
Mostly  clear.    No  AB.  to  9^**. 


Aug.  IIUl— Two  or  three  streamers  W.  of  N.  At  ^  one  streamer  3^  or  4^  hb^  at  top,  con- 
tinnio/?  5ni,  succeeded  by  two  or  three  others.  Faint  light  continued  to  lOh  at  least.  No  arch 
seen  durins:  the  hour. 

Aug.  12tn.— Generally  only  a  faint  milkiness  In  N.  About  lOh  two  or  three  streamers  N.N.  W. 
for  a  short  space,  and  soon  after  a  luminous  spot  E.  of  N. 

Aug.  24th.— Noticed  first  about  Bh  25m.  and  visible  at  lOh.  At  first  a  few  streamers  reaching 
up  to  altitude  15^,  and  an  illumination  through  amplitude  of  OO^^.  Being  occupied  within  fh>ai 
8b  30ai  to  lOii,  1  could  not  observe.    Mr.  F.  Bradley  says  the  display  was  not  very  consideimble. 

Aug.  20th.— A.  B.  suspected  through  opening  on  honxon.    [F.  B.j 

Aug.  90th.— A.B.  suspected.    [F.  B.J 
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Serrick^s  Auroral  Hegiiter. 

Clear.    No  A.B.  to  10\ 

Mostly  clear.     No  A.B.  to  9**. 

Clear.    A.B.     [F.  B.J* 

Clear.    Faint  auroral  bank.     [F.  B.]* 

Clear.     Auroral  arch  in  N.  horizon.     [F.  B.]* 

Clear.     No  A.B.  to  9\ 

Ov't.    Obs.  impos.  to  10**  at  least. 

Ov't  most  of  evV.    At  10^  n'y  cl'r  from  N.  to  N.W.,  and  no  A.B. 

Mostly  clear.    Moon.    No  A.B.  seen  to  9^**. 

Clear.    Moon.    No  A.B.  seen  to  10^. 

Very  hazy.    Moon.    No  A.B.  seen  to  9}**,  and  obs.  nec*y  imperC 

Mostly  clear.    Moon.    No  A.B.  seen  to  8**. 

Mostly  ov't.     Obs.  impos.  to  9^**. 

Ov't.    Obs.  impos.  to  9**,  and  doubtless  later. 

Clear.    Moon.    No  A.B.  seen  to  10**. 

Ov't;  slight  rain.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't  early  in  ev'g ;  9**  to  10**  quite  cl'r:  moon:  no  A.B.  seentolOj*. 

Very  hazy:  no  A.  B.  seen  to  10**:  faint  A.B.c'd  not  have  been  seen. 

Clear.    A.B.  slightly  suspected  to  lO**.*  (277) 

Clear.    No  A.B.  to  10**.  [much  later. 

Clear  to  9**;  ail.  ov't:  noA.B.to9**;  after  obs.  impos.  to  9^,  and  p. 

Clear.    No  A.B.  to  10**.     [A.B.  suspected  by  F.  B.] 

Clear.*  (278) 

Much  cl'ded  to  9** ;  from  9**  to  9  J**  ov't  in  N. :  no  A.B.  seen  to  9* :  obs. 

Ov't  and  stormy.    Obs.  impos.  to  9^**,  and  d's  later.  [imper£ 

Embarrassed  by  clouds.    No  A.B.  seen  to  10**. 

Clear.    A  &int  auroral  light.    I  saw  no  streamers.*  (279) 

Clear.    No  A.B.  to  10**. 

Cl'r  early  in  ev'g ;  entirely  ov't  bet'n  9**  and  10** :  no  A.B.  seen  to  9\ 

Ov't  early  in  evening ;  nearly  clear  at  8**.    No  A.B. 

Clear.    A.B.  all  the  evening  to  10**  at  least.*  (280) 

Mostly  clear.    No  A.B.  to  10**.    Clouds  occasionally  interfered. 

Mostly  clear;  after  9**  wholly  so.*  (281) 

Clear  after  about  7**.    Within  doors  from  8**  to  10**.*  (282) 

Ov't.     Obs.  nearly  or  quite  impos.  to  10**. 

Clear.*  (288) 

Clear.    Moon.    No  A.B.  seen  to  8^**. 

Ov't  to  9**;  after  partly  cl'r  to  11**:  no  A.B.  seen,  and  obs.  n'y  impos. 

Ov't.    Obs.  impos.  to  10^**,  and  doubtless  all  night 


Sept.  21st.— £.  C.  H.  at  Ashfleld,  Mass.  Nearly  overcast ;  strong  auroral  Ught  on  N.  hoiiion» 
teen  through  the  clouds. 

8ept.  22d.— E,  C.  H.  at  Ashfleld,  Mass.    Clear;  slight  auroral  illumination  from  8h  to  Oh. 

8ept  28d.— £.  C.  H.  at  Hartford,  Conn.,  and  between  Springfield,  Mass.,  and  Hartford.  Cletr. 
Auroral  arch  perhapi»  5^^  high,  and  quite  bright. 

Oct.  7th.— A  considerable  A.B.  about  midnight  Numerous  streamers,  &c,  none  reachiii|( 
above  40° ;  seen  by  Mr.  Joseph  W.  Bennett 

Oct  11th.— A  very  &int  auroral  light  along  N.  horizon,  brightest  between  9h  and  10k  Ob- 
served to  lOli. 

Oct  15th.— The  illumination  very  slight  and  low,  but  I  think  reaL  Looked  also  during  the 
night,  probably  about  1^  a.m,  ;  appearance  the  same. 

Oct  19th. — About  8>i  three  concentric  arches,  nearly  complete,  the  vertex  of  the  highest 
being  about  26^ ;  amplitude  60^  more  or  less ;  very  little  streaming  while  observed.  Consider- 
able general  light 

Oct  21st— A  sliffht  A.B.  seen  between  9h  and  lOh ;  a  luminous  bank,  about  80^  amplitude, 
reaching  up  1°  to  S*'.    I  saw  no  streamers  during  about  15m.    Bank  mostly  W.  of  N. 

Oct  ^d.— At  IQM  a  slii^ht  A.B.    I  saw  no  streamers.    A  mere  &int  illumination. 

Oct  d4th.— Between  9b  ajid  IQb  three  or  four  streamers  of  the  A.B.  appeared  for  three  or  five 
minutes  In  N.,  reaching  5^,  more  or  less«  high*  Before  this,  and  after  to  lOh,  there  was  scaroely 
^y  general  aim>ral  light 
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Ov't.    Obs.  impos.  to  10^.     Cleared  up  during  night     [A.B.  seen. 

Generally  clear,  but  cPds  in  N.  to  8**  at  least :  moon :  at  10**  cl'r :  no 

OvH  and  rainy.    Obs.  impos.  to  lOt**,  and  probably  later. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  and  rainy.    Obs.  impos.  to  10|*»,  and  doubtless  all  night 

Ov*t     Obs.  impos.  to  10*»,  and  doubtless  all  night. 

Ov't;  breaking  up  during  the  ev'g,  but  obs.  impos.  to  10**  at  least 

Mostly  ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Almost  entirely  ov't.     Obs.  impos.  to  10^**,  and  probably  all  night 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't ;  obs.  impos.  to  9**,  and  d's  all  night :  a  little  rain  d'g  the  night 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't    Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't     Obs.  impos.  to  10**,  and  d's  all  night :  ov't  at  4**  a.  m.  of  13th. 

Ov'ttoab'tS**;  8**tol0**m'y  crr,andno  A.B. ;  cl'ded  before  5**  a.  ic 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't    Obs.  impos.  to  10**,  and  d's  later:  cleared  off  d'g  the  night 

Partly  clear.    A.B.  first  seen  about  9**  among  clouds.*  (284) 

Py  cl'r :  no  A.B.  seen  to  9^ :  at  times  much  crded,  hazv  all  the  ev'g. 

Ov't,r'y:  obs.  impos.  to  9^**,  d's  later :  at  2**  a.m.  very  cl'r :  noA.B. 

Ov't  to  10**,  and  obs.  impos.    At  2**  a.  m.  sky  clear,  and  no  A.B. 

Mostly  clear.    No  A.B.  seen  to  10**,  but  obs.  imperfect. 

Ov't     Obs.  impos.  all  night.     A  stormy  night. 

Clear.    Moon  begins  to  interfere.    No  A.B.  seen  to  10^**. 

Mostly  clear.    Moon.    No  A.B.  seen.    Within  from  6^**  to  9^**. 

Ov't  and  snowing.    Obs.  impos.  to  10**  at  least. 

Mostly  clear.    Moon.    No  A.B.  seen  to  10**.    At  10**  north  ov't 

Cl'y  early  in  ev'g ;  at  8**  n'y  cl'r :  moon :  hor.  obsc. :  no  A.B.  seen. 

Clear  to  about  8%  after  too  cl'y  in  N.  for  obs. :  moon :  no  A.B.  seen. 

Ov't     Obs.  impos.  to  10**  at  least 

Ov't  earlv :  from  9**  to  10**  and  aft.  cl'r :  moon :  no  A.B.  seen  to  11**. 

Ov't     Moon  faintly  shining.     Obs.  impos.  to  10**. 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  probably  all  night 

Clear.    Moon.    No  A.B.  seen  to  10**. 

Mostly  clear.    Moon  rose  about  7**.* 

Cl'r  early;  at  about  7^*  clouding  up ;  aft.  no  opportunity  to  observe. 

Clear.     Within  most  of  ev'g.     No  A.B.  to  64**,  or  from  8^**  to  9^^. 

Ov't;  raining.     Obs.  impos.  to  11**  at  least,  and  prob.  all  night 

Ov't.    Obs.  impos.  to  lOf**.  and  d's  all  night.    Rain  during  night 

Very  clear.     A.B.  visible  from  6**  to  10**  at  least*  ^85) 

Ov't,  and  snowing  copiously.    Obs.  impos.  to  10**,  and  d's  all  night 

Clear.    No  A.B.  to  10**. 


Clear. 
Clear. 
Clear. 
Clear. 


No  A.B.  to  10\ 
No  A.B.  to  10\ 
No  A.B.  to  10^ 
No  A.B.  to  \0\ 


[A.B.  slightly  susp.  about  9^**.  (F.  B,)] 


Not.  ntb.— At  10b  and  later  sky  clearer,  and  the  auroral  U^t  stronger.  About  50^  ampli- 
tude, and  5^  high,  more  or  less,  in  centre. 

Dec.  4th.— No  A.B.  to  9h,  and  yet  between  6h  and  7b  suspected  some  unusual  Ught,  but  clouds 
prevented  certainty. 

Dec  9th.— Much  of  this  time  there  was  an  arch  of  about  50^  amplitude,  and  5^  central  altir 
tude.    Kany  streamers  about  8b,  not  Tery  high,  perhaps  15o. 
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Feb. 


Herrid^s  Auroral  Register. 

Clear.    No  A.B.  to  10^**.     Becoming  hazy  after  9*. 
Ov't;  enow  storm.     Obs.  impos.  to  10*»,  jmd  doubtless  all  night. 
Ov't:  obs.  impos.  to  load's  later:  bet'n  6*»  and  6*»  a.m.  cl'r,  no  A.B. 
Mostly  ov't     Obs.  impos.  to  10^,  and  probably  all  night.       [ov't. 
Cl'y  to  8^ ;  bet'n  8*»  and  9*»  clear :  no  A.B.  to  9*» :  bet'n  5**  and  6*»  a.m. 
Clear.    No  A.B.  to  10**.  [have  been  seen. 

Ov't  to  9**,  aft.  n'y  cl'r :  no  A.B.  seen  to  10^ :  faint  display  could  not 
Clear.     Moon  set  about  9**.*  (286) 

Ov't  to  1 1**,  except  from  6**  to  6|^ ;  then  N.  obstructed :  no  A.B.  seen. 
Ov't  to  9*» ;  9**  to  10**  cl'ds ;  at  10*»  n'y  cl'r :  moon :  no  A.B.  seen  to  ltf». 
Partly  clear  to  about  7**;  aft,  ov't  to  10**  at  least:  moon:  obs.  impos. 
Ov't  early;  at  8^**  n'y  cl'r :  moon :  cl'd  low  in  N. :  no  A.B.  seen  to  9\ 
Ov't  early ;  mostly  cl'r  after  about  7^** :  moon :  no  A.B.  seen  to  itf*. 
P'y  cl'r ;  hazy :  moon :  no  A.B.  seen  to  10^** :  unfavorable  time. 
Chiefly  clear.  Moon.  No  A.B.  seen  to  10**. 
Ov't;  drizzly.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Cloudy,  with  fog.    Obs.  probably  almost  impos.  to  9**. 

Ov't.    A.B.  could  not  have  been  seen  to  10**  at  least. 

Clear.    No  A.B. 

Ov't;  rainy.    Obs.  impos.  to  11**,  and  d's  later:  cl'r  at  sunrise  of  5  th. 

Clear :  moon  rose  about  9** :  A.B.  susp.  before  moonrise :  obs.  to  10^*. 

Clear.    No  A.B.  to  10\ 

Ov't  and  showery.     Obs.  impos.  to  10**  at  least. 

Clear.    No  A.B.  to  10^**.  [hazy:  no  A.B.  seen  then. 

Clear  to  7**,  and  no  A.B. :  aft.  to  lOj**  mostly  ov't ;  at  10^**  clearing ; 

Ov't  and  snowing.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Cl'r  early ;  al't  wh'y  ov't  by  7^** :  no  A.B.  seen :  cly  to  10*,  when  sky 

Clear.    'No  A.B.  to  10^**.  [cleared:  no  A.B.  then. 

Ov't  most  of  ev'g ;  about  10**  p'y  cl'r :  no  A.B.  seen ;  obs.  n'y  impos. 

Ov't  early  part  of  ev'g ;  about  7^**  found  sky  clear :  no  A.B.  to  10^**. 

Ov't  to  10^,  and  doubtless  all  night. 

Cl'y  most  of  ev'g:  obs.  impos.  to  9**  at  least;  at  10**  clear:  no  A.B. 

Very  clear.     No  A.B.  certainly  seen  to  9**,  but  yet  slightly  susp. 

Ov't  and  raining.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

M'y  ov't;  at  10**  generally  cl'r,  but  a  cl'd  in  N. :  obs.  n'y  impos.  to  10\ 

Mostly  ov't.    Moon  begins  to  interf.     Obs.  impos.  to  10*  at  least. 

Ov't  early  part  of  ev'g ;  clearing  about  7**,  and  cl'r  to  10**  at  least.* 

M'y  cl'r :  moon :  no  A.B.  seen  to  1 1** :  about  1 1**  al't  entirely  ov't. 

Very  hazy.    Moon.     No  A.B.  seen  to  10**,  and  obs.  nearly  impos. 

Hazy.    Moon.     Obs.  nearly  impos.    No  A.B.  seen  to  10**. 

Clear  early :  moon :  no  A.6.  seen :  within  6^**  to  10** :  at  10**  ov't 

Ov't;  some  rain.     Obs.  impos.  to  10**. 

Clear.    Moon.     No  A.B.  to  10**. 

Nearly  clear.    Moon.     No  A.B.  seen  to  lOj**. 

Ov't  and  raining.     Obs.  impos.  to  1 1**,  and  doubtless  all  night. 

Too  cloudy  for  obs.  to  8^**,  and  probably  later. 

About  half  clear.    Moon.     Flving  clouds.     No  A.B.  seen  to  10^. 

Ov't     Obs.  impos.  to  10**.  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night.    Rain  in  night 

Stormy  to  7** ;  at  8**  clear :  no  A.B.  seen  to  10** :  moon  rose  about  9**. 

Mostly  clear.    No  A.B.  to  10^**. 


Dec  28CL— A.B.,  bat  DOt  detected  until  about  lOb.    Very  little  iUaminAtion  on  horizon;  a 
Hbw  streamers  seen,  one  abont  1V>  hig;fa  at  top. 
Jan.  21st.— Moon.    No  A.B.  seen  to  lOh,  yet  somewhat  suspected. 
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Generally  clear.    No  A.B.  to  9>».    At  ll'*  ov't. 

Clear.    A.B.  suspected  at  various  times  during  the  evening.*   f287) 

Hazy.     A.B.  slightly  suspected.     Ov't  at  9**.  [and  p.  all  night. 

Clear  early  in  evV :  no  A.B.  to  8** :  at  8*»  ov't ;  continued  so  to  10**, 

Ov't  to  10^,  and  doubtless  all  night. 

Ov't  to  10^.    Sky  clearing  up  soon  after  10*»,  and  then  no  A.B. 

Ov't  most  of  evV ;  about  10**  sky  tolerably  clear :  no  AB.  then« 

Clear.    No  A.B.  to  10*». 

Ov't  to  about  9*» ;  aft^r  that  mostly  clear  to  10**,  and  no  A.B. 

Clear.    No  A.B.  to  10**. 

Mostly  clear.    No  A.B.  to  10**. 

Ov't ;  sleet  and  snow  falling.    Obs.  impos.  to  10^**,  and  d's  all  night. 

Hazy,  and  gradually  becommg  denser :  at  9**  and  aft^r,  obs.  impos. : 

Ov't.     Obs.  imjpos.  to  11**,  and  d's  all  night.        [no  A.B.  seen  to  9**. 

Mostly  ov't.     dbs.  impos.  to  lOj**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Ov't ;  sleet  oc'y  falling.     Obs.  impos.  to  9i^**,  and  d's  all  night. 

Ov't ;  snowing  most  of  ev'g.     Obs.  impos.  to  1 1  **,  and  p.  all  night. 

Clear.     Moon.     No  A.B.  seen  to  9**.     [None  to  12**  by  F.  B.] 
i  Pv  cl'r  to  8** :  moon :  no  A.B.  seen :  obs.  n'y  impos. :  after  8**  ov't ; 

M'ycrrto7i**:  moon:  ov't  to  9**;  cl'r  to  10^:  noA.B.  seen:  at4  " 

0\H :  obs.  impos.  to  1  Of**,  d's  all  n't.      [to  6**  a.m.  very  cl'r :  no  A. 

Ov't  and  rainmg.     Obs^  impos.  to  10**,  and  doubtless  all  night. 

Mostly  clear,    j^kloon.    No  A.B.  seen  to  10**. 

Very  hazy.    Moon.    Obs.  nearly  impos.  to  10**.    No  A.B.  seen. 

Clear.    Moon.     No  A.B.  seen  to  10^**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Hazy.    Moon  rose  about  9**.    No  A.B.  seen  to  10\ 

Clear,     No  A,B.  to  ll\ 

Clear.     No  A.B.  to  9**. 

Ov't;  slight  rain.    Obs.  impos.  to  10**,  and  doubtless  all  night. 

Very  clear.     A.B.*  (288) 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.    No  A.R  to  10\* 

Ov't    Obs.  impos  to  10**  at  least*  [about  10**. 

M'y  ov't :  obs.  n^y  or  quite  impos.  to  1 0**,  p.  all  n't :  cl'r  space  in  N.W. 

Clear.    No  A.B.  to  10\ 

Clear.     No  A.B.  to  9\ 

Clear.     No  A.B.  to  \0\\ 

Clear.    NoA,B.  toll\ 

Clear.    No  A.B.  to  10**.    About  10**  slightly  suspected. 

Ov't  to  8**  at  least    At  10**  found  it  clear.    No  A.B.  then,orto  10^**. 

Clear.    Grand  A.B.  (289) 

Ov't    Obs.  impos.  to  10^**,  and  doubtless  all  night 
:  Ov't  and  raining.    Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't     Obs.  impos.  to  10|**,  and  doubtless  all  nijght 
I  Ov't  and  raining.     Obs.  impos.  to  11**,  and  doubtless  all  night 

Clear.    Moon.    No  A.B.  seen  to  11\ 
I  M'y  cl'r  to  8** :  moon :  no  A.B.  seen ;  ov't  at  9^**,  and  to  1 1**  at  least 


Feb.  6ch.~Merely  a  very  faint  Ufirbt  alonir  N.  horizon,  and  perhaps  not  auroraL 

March  8th.— Northern  horizon  slli^htly  iUnmined  most  of  evening,  through  amplitude  of  80^ 
to  45^.    A  few  streamers  occasionally. 

March  10th.~-Occasionallv  a  slight  suspicion  of  some  unusual  Ufl4it. 

March  llth.--Abottt  10k  4Sm  clouds  breaking  airay  in  N.W.  and  M.  Suspected  some  aurotml 
light,  but  doubtfta. 
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HerricVa  Auroral  BegiaUr, 

Ov't  and  raining.    Obs.  impos.  to  11*»,  and  doubtless  all  night* 

Ov't.     Obs.  impos.  to  10^**  at  least. 

Clear.    Moon.    No  A.B.  to  8^    At  10^  clouds  in  N.  and  N.K 

Hazy.    Moon.     No  A.B.  seen  to  \0\^. 

Ov't.     Obs.  impos.  to  10^^,  and  doubtless  all  night  Fno  AB. 

Clear  early :  moon :  no  AB.  to  8** :  8*»  to  10**  m'y  ov't ;  at  10^*  clear: 

Mostly  cl'r  to  about  8*» :  aft.  too  hazy  and  cl'y  for  obs.  to  1 1^  at  least 

Clear;  hazy  around  hor. :  moon  rose  about  8^** :  no  A.B.  seen  to  11**. 

Partly  clear;  flying  clouds.     No  A.B.  seen  to  10**. 

Mostly  clear  to  7**.    At  9**  mostly  ov't     Obs.  impos.  from  9*»  tolO^. 

Mostly  clear.     No  AB.  to  10\^. 

Ov't  and  raining.     Obs.  impos.  to  10^**,  and  probably  all  night 

Very  clear.     A  fine  general  A.B.*  (290) 

Ov't :  obs.  impos.  to  1 1**,  and  d's  all  n't :  some  rain  during  the  night 

Clear.     NoAB.  toll^ 

Clear.    No  A.B.  to  10**.     Did  not  observe  in  person. 

Clear.    No  A.B.  to  9\ 

Ov't :  about  1 1**  p'y  cl'r  in  S.,  and  around  zenith :  obs.  impos.  to  \1\ 

Clear.     No  AB,  to  11**. 

Clear.    No  AB.  to  11\ 

Ov't     Obs,  impos.  to  10^**  at  least*  [impos.  to  10^*, 

N'ycrrto8i**;  at  8^**  ov't,  m'y  so  to  10^** :  no  AB.  to  8 J** :  aft.  obs. 

Ov't  and  rainy.     Obs.  impos.  to  10^,  and  doubtless  much  later. 

Clear :  moon  begins  to  interf. :  no  A.B.  seen  to  10**,  but  som't  sosp. 

Ov't  to  9i* ;  obs.  impos. ;  9^**  to  lOf  **  n'v  cPr :  moon :  no  AB.  seen. 

Ov't  to  11**  at  least,  and  obs.  impos.  all  night 

Ov't    Obs.  imjpos.  to  10^**  at  least,  and  doubtless  much  later. 

Mostly  ov't.    dbs.  impos.  or  nearly  so  to  10**. 

Ov't  to  10**.     Obs.  impos. 

Clear.    Moon.    No  AB.  seen  to  11**. 

Clear.    Moon.    No  AB.  seen  to  10**. 

Ov't.     Obs.  impos.  to  10|**  at  least 

Clear.    Moon.     No  AB.  seen  to  10^**. 

Much  obsc.  by  cirri :  moon :  no  A.B.  seen  to  1 OJ** ;  obs.  n'y  impos. 

Ov't.    Obs.  impos.  to  10**,  and  doubtless  later.         [n'y  so  to  10^*. 

Ov't  to  10**,  then  n'y  cl'r,  except  in  N. :  moon :  obs.  impos.  to  10**,  and 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Ov't     Obs.  impos.  to  9**,  and  doubtless  all  night 

Nearly  clear.     No  A.B.  to  9^**. 

Mostly  cloudy.    No  AB.  at  9**, 

Mostly  clear,  but  hazy.    No  AB.  to  9}**. 

Clear.    No  AB.  to  \l\ 

Ov't    Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  nearly  impos.  to  9^**,  and  doubtless  all  night.* 

N'y  ov't:  about  9^  some  large  stars  vis. :  obs.  impos.  to  10**,  p.  all  n't 

Nearly  clear,  although  somewhat  hazy.    No  AB.  to  9^. 

Mostly  ov't    Obs.  nearly  impos.  to  9^*  at  least.    No  AB.  seen. 

Ov't.     Obs.  impos.  to  10^,  and  doubtless  all  night 


April  7th.— Numerous  streamers  and  red  tints.  About  lOh  a  zone,  2^  to  7^  broad,  spannlnc 
the  neavens  ftrom  £.  to  W.    Auroral  waves  at  intervals  from  lOh  to  llh  SOro. 

April  15th.~About  lOk  SOm  the  N.  seemed  much  lighter  tlian  other  parts  of  the  sky.  Was 
there  A.B.  behind  ?  At  121i  lOn  sky  mostly  overcast,  but  a  long  narrow  opening  on  N?W.  hori- 
lon.    No  A.B.  visible  then. 

May  Sth.— Between  Sb  and  ^  some  unusual  light  suspected  along  N.  horizon,  through  either 
a  narrow  opening,  or  a  thinner  region  in  the  clouds. 
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Ov't.    Obs.  impos.  to  9*,  and  probably  all  night. 

Mostly  ov*t  to  about  9*» ;  9*»  to  10^  mostly  clear.    No  A.B.  to  10^. 

Clear.    A.B.,  a  slight  display.*  (291) 

Clear,  though  somewhat  hazy.    No  A.B.  to  10^. 

Cloudless  nearly,  yet  hazy.    No  A.B.  to  9^^^. 

Ov't.    About  9**  was  a  streak  of  light  along  N.  horizon.* 

Mostly  clear :  no  A.B.  seen  to  10** :  moon  interC     [have  been  seen. 

Cl'ss,  but  very  dusty :  moon :  no  A.B.  seen  to  9f  ** ;  faint  A,B.  c'd  not 

Very  hazy  and  dusty :  moon:  no  A.B.  seen  to  9^^** ;  obs.  n'y  impos. 

Ov't.    Obs.  impos.  to  9**,  and  doubtless  all  ni^ht. 

Ov't.     Obs.  impos.  to  9^^,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9**,  and  probably  much  later. 

M'y  ov't  to  9**,  obs.  to  9*^  impos. :  moon :  ab't  9^  cl'ds  breaking  in  N. 

M'y  ov't,  thin  cl'ds :  moon :  obs.  n'y  impos. :  no  A.B.  seen  to  10**. 

Ov't  to  9^,  and  doubtless  much  later.     Obs.  impos. 

Clear.    Full  moon.    No  A.B.  seen  to  10**. 

Ov't.     Obs.  impos.  to  9^**,  and  probably  much  later. 

Sky  filled  with  cirri.    Moon.     No  A.B.  seen  to  9^** ;  obs.  n'y  impos. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  nignt. 

Ov't  and  drizzle.    Obs.  impos.  to  10^**,  and  probably  all  night. 

Clear  but  hazy.    No  A.B.  to  10**. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Nearly  ov't.    Obs.  impos.  to  9J-**,  and  doubtless  later. 

Clear,  yet  hazy.    No  AB.  to  10**. 

Clear.    No  A.B.  to  10**. 

Cloudless,  but  hazy.    No  A.B.  to  10**. 

Ov't    Obs.  impos.  to  10**,  and  doubtless  all  night. 

Mostly  clear.    No  A.B.  to  9|**. 

Ov't  to  ^\    At  9f**  clear.    No  A.B.  to  10\ 

Ov't,  drizzling.    Obs.  impos.  to  10**,  and  doubtless  much  later. 

Clear.    AB.*  (292) 

Ov't    Obs.  impos.  to  9^**,  and  doubtless  all  night. 

Ov't  to  about  9^** ;  after  that  partly  clear  to  10^**.* 

Clear.    No  A.B.  to  10^. 

Clear.    No  A.B.  to  10^**.    Some  clouds  about  the  horizon. 

Clear.    Moon.    No  AB.  to  10**. 

Mostly  cl'y  to  9^**.    Moon :  clearing  up  in  N.  at  9J** :  no  A.B.  seen. 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  mght 

Ov't  and  raining.    Obs.  impos.  to  10**,  and  douotless  all  night. 

Mostly  ov't  with  thick  haze :  moon :  obs.  impos.  to  10**,  p.  au  night 

Ov't     Obs.  impos.  to  10**,  and  probably  all  night 

Mostly  clear.    Moon.    No  A.B.  seen  to  10**. 

Clear.    Moon.    No  AB.  to  9^**. 

Clear.    Moon.    No  A.B.  seen  to  10**. 

Clear.    Moon.    No  A.B.  seen  at  11**.    Within  from  9**  to  1 1*». 

Mostly  clear.    Moon.    No  A.B.  seen  to  9^**. 

Mostly  ov't.    Moon.    Obs.  impos.  to  9^,  and  prob.  all  night. 


May  15th.— First  seen  about  8h  45m  before  end  of  twUieht  An  arc  1^  or  ^  wide,  ampUtnde 
mboat  80^,  altitude  at  vertex  7^  or  8<*,  with  occasional  dun  streamers,  reaching  up  to  altitude 
from  6^  to  260.  Watched  till  about  9h  45ni.  [At  2b  ▲.)!.  of  16th  were  seen  some  much  lai^er 
streamers.    Hon.  A.  N.  Skinner.] 

Hay  18th.— Perhaps  due  to  the  moonlight    A.B.  suspected. 

June  12tiL— A  bow  about  5^  high  at  vertex;  amplitude  about  60^,  with  occasional  iU4eflned 
streamers,  none  over  about  40^  in  altitude.    Observed  fVom  8h  45m  to  lib. 

June  14th.— Clouds  obscured  N.  horizon  and  region.    Some  unusual  light  suipected,  but 
could  not  be  detonnlned. 
13 


Digitized  by 


Google 


90 

,2847. 

June  29 

30 

July  1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Aug.  1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 


(293) 
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Msrrioffs  Atirarai  Register. 

Ov't  and  rainy.    Obs.  impos.  to  9^**,  and  probably  all  night. 

Clear.    Moon.    No  A.B.  seen  to  10**. 

Clear.     No  A.B.  to  10^.     Moon  rose  about  10*». 

Ov't.     Obs.  impos.  to  11*»  at  least. 

Clear,  but  somewhat  hazy.    No  AB.  to  10^**, 

Clear.    No  AB.  to  10^ 

Clear,  but  hazy  about  horizon. 

Very  hazy.     IS^o  AB.  seen  to  10**.     Obs.  much  impaired. 

Very  hazy.     No  AB.  seen  to  10^,  but  obs.  nearly  unpos. 

Very  hazy.     No  AB.  seen  to  10*»,  but  obs.  nearly  impos. 

Very  hazy.* 

Ov't  to  10^.  (?) 

Mostly  ov't,  out  nearly  clear  a  short  time,  about  9J\* 

Muchcl'ded;  oc'l  cl'r  spaces :  noA.B.  seentolO^^;  obs.  nec'y  imp. 

M'y  ov't :  obs.  al't  impos.  to  10**,  and  p.  all  n't :  no  AB.  seen  to  lo\ 

Clear.    No  AB.  to  10^. 

Mostly  clear.    No  AB.  to  10^^. 

Mostly  clear.    No  AB.  to  10^^. 

Hazy.     No  AB.  to  10^ 

Hazy.     Moon  begins  to  interfere.     No  A.B.  to  9f**. 

Clear.     Moon.     No  A.B.  seen  to  9**  60°*. 

Clear.     Moon.     No  AB.  seen  to  lOJ**. 

Ov't.     Obs.  impos.  to  10^. 

Ov't  and  raining.     Obs.  impos.  to  10^  at  least.* 

Mostly  cl'r;  many  cirri  embarrass  obs. :  moon:  no  AB.  seen  to  10**. 

Same  as  23d.    Sky  less  favorable.    Moon.    No  AB.  seen  to  10**. 

Ov't.     Obs.  impos.  to  9^^**,  and  doubtless  all  night. 

Ov't,    Obs.  impos.  to  10**,  and  doubtless  much  later. 

Ov't.     Obs.  impos.  to  9^**,  and  doubtless  later. 

Clear.    Moon.    No  A.B.  to  9**  60°*. 

Clear.    Moon.    No  AB.  seen ;  poor  obs.    [NoAB.  toll**.  (F.B.)] 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night 

Clear.     No  AB.  to  10**. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Mostly  clear.    No  AB.  to  10**. 

Ov't  to  about  9**.     Between  9**  and  10**  clearing  off* 

Clear.     AB.  all  the  evening.*  (295) 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  and  drizzling  all  niffnt.     Obs.  impos. 

Ov't.     Obs.  impos.  to  l(r,  and  all  night. 

Clear  chiefly  to  9^^** :  no  A.B. :  after  10**  ov't  to  11**,  and  d's  all  n't. 

Clear.     No  AB.  to  9**.     Ov't  at  3**  a.  m.  of  13th. 

Mostly  ov't.     Obs.  nearly  or  quite  impos.  to  10**.     No  A.B.  seen. 

Mostly  clear;  some  clouds  about  N.  horizon.     No  AB.  to  11**. 


July  9tlL — Auroral  bow,  aboat  9h  30m  for  fifteen  minutes.    No  traces  of  A.B.  in  north. 

July  lltlL — Slight  A.B.  tlien  visiblet  embarrassed  by  clouds.  A  few  streamers  reaching  up 
about  2lS^y  and  a  little  general  iUumination.    At  10b  overcast. 

July  22d. — Suspected  A.B.,  as  the  N.  seemed  lighter  than  the  sky  generally.  Perhaps  the 
clouds  there  thinner. 

Aug.  Sd.— By  9h  30m  beautifUly  dear.  No  A.B.  to  9h  45m.  [At  lOh  dOm  suspected  slight  A.B. 
east  of  north.    (F.  B.)] 

Aug.  4th.— Numerous  bows  or  arches,  not  very  well  defined,  in  N.  heavens,  of  90^  and  more 
amplitude. 
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Clear.    No  A.B.  to  \0\ 

Mostly  clear;  some  clouds  about  N.  horizon.    No  A.B.  to  10**. 

Ov't.    Obs.  impos.  to  10^,  and  probably  all  night 

Clear.    No  A.B.  to  10^. 

Clear.    Moon.    No  A.B.  seen  to  10**. 

Partly  clear;  clouds  about  N.     No  A.B.  seen  to  10**.    Obs.  unc. 

Mostly  clear.     Moon.     No  A.B.  seen  to  10**.* 

Clear.    Moon.     No  A.B.  seen  to  9**  20"*. 

Mostly  clear.    Moon.    No  A.B.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Mostly  ov't.    Moon.     Obs.  inipos.  to  9^. 

Mostly  clear.     Moon.     No  A.B.  seen  to  9^**. 

Ov't ;  showery  after  9**.     Obs.  impos.  to  9^**,  and  d's  all  night. 

Ov't     Obs.  impos.  to  9J**,  and  doubtless  all  night. 

Clear.     No  A.B.  to  9^**.     Moon  rose  about  9**. 

N.  much  obscured  from  8^**  to  11**.     No  A.B.  seen. 

Ov't  and  showery  to  11**.     Obs.  impos.     [F.  B.] 

E.  C.  H.  at  Cambridge,  Mass.     Sky  ov't  to  9^**,  and  p.  all  night 

Nearly  clear.    NoA.B.tolO**.  [F.  BJ    E.C.H.  at  Cambridge,  Mass. 

Ov't  to  10**,  obs.  impos.  [F.  B.]     At  Cambridge,  Mass.,  m'y  cl'r :  no 

Clear.    No  A.B.  to  8i\     [NortolO\    (F.  B.)]  [A.B.  to  9\ 

Mostly  cl'r;  N.  at  times  embarrssed  by  cl'ds:  no  A.B.  seen  to  9^. 

Mostly  clear.    No  A.B.  to  9^^**. 

Ov't     Obs.  impos.  to  10^**,  and  probably  all  night. 

Ov't     Obs.  impos.  to  lOj**,  and  doubtless  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  11**,  and  doubtless  all  night 

Ov't     Obs.  impos.  to  10^,  and  doubtless  all  nis^ht 

Mostly  ov't,  wholly  so  at  9**,  and  after  to  10|**.     No  A.B.  seen  to  9\ 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear  early  in  evening.*  (296) 

Beautifully  clear.    No  A.B.  to  10**. 

Beautifully  clear.    No  A.B.  to  9^**. 

Clear.     Mion.     Slight  A.B.*  (297) 

Clear.     Moon.     No  A.B.  seen  to  10**. 

P'y  cl'r  to  9** :  moon :  no  A.B.  seen :  at  9**  ov't,  and  to  10**  at  least 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Mostly  ov't.    Moon.     Obs.  impos.  to  10**. 

Clear.    Moon.    No  A.B.  seen  to  10^**. 

Clear.    Moon.    No  A.B.  seen  to  10**. 

Mostly  clear.    Moon.    No  A.B.  seentolO**:  atlO**skymuchcl'ded, 

Ov't  and  rainy.     Obs.  impos.  to  10^**.  and  doubtless  all  night. 

Ov't  and  rainmg.     Obs.  impos.  to  10^,  and  doubtless  all  night 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't     Obs.  impos.  to  9^^**,  and  doubtless  all  night. 

M'y  cl'r :  no  A.J3.  seen  to  10** :  moon  rose  about  9** :  A.B.  suspected. 

Clear.    AB.*  (298) 

Clear.    No  A.B.  to  10**. 


Ane.  2l8t.— A  narrow  nebnlons  streak,  perhaps  auroral,  9h  45m  to  lOh,  a  little  S.  of  zenith, 
nam&g  from  W.  to  R    [F.  B.] 

Sept.  13th. — Slight  A.B.,  soon  obscured  by  clouds.  About  Qh  and  after,  overcast  to  lOh.  I 
taw  no  streamers,  but  a  moderate  Ulumination  only.  [From  lib  80m  to  12h  nearly  clear,  and 
•ereral  streamers  yisible,  some  20o  high.    (Mr.  William  M.  Smith.)] 

Sept  16th,— Streamers  r>  to  lO®  high,  about  8h  15m.    np.  B  ] 

Sept.  29tlL— First  seen  about  7h  80m,  an  arc  about  l(P  at  vertex,  and  TO*'  or  80o  ainplitude. 
At  8h  a  considerable  outbreak  of  streamers,  some  reaching  70^  or  80^  high.  In  the  N.  w.  a  red 
patch  with  streamers.    After  8h  aOm  to  lOh  yery  little  auroral  light. 
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No  A.B.  to  l(fi. 


MerricK^s  Aurarai  Register. 

Clear.    No  A.B.  to  10^. 

Clear.    No  AB.  to  \0\ 

Clear.    No  A.B.  to  9f». 

Mostly  clear.    No  A.B.  to  10i»». 

Mostly  clear.    At  10^  the  N.  much  obscured. 

Clear.    No  A.B.  to  11\ 

M'v  ov't :  obs.  n'y  impos.  to  1 1^  at  least,  and  p.  all  n't :  no  A.B.  seen. 

Ov't  and  raining.     Obs.  impos.  to  8**.  and  doubtless  all  night. 

Mostly  clear  to  \0\    No  A.B.  to  10\    At  10**  nearly  ov't. 

Ov't  early  part  of  evening:  after  8**  mostly  clear:  no  A.B.  to  9^. 

Clear.    No  A.B.  to  \0\\ 

Ov't  and  rainy.     Obs.  impos.  to  10|*»,  and  doubtless  all  night 

Mostly  ov't.    Moon.* 

Mostly  clear.    Moon.    No  A.B.  seen  to  lOj**. 

Clear.    Moon.    No  A.B.  seen  to  10^.     [A.B.  suspected  by  F.  B.] 

Mostly  clear.    Moon.    No  A.B.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  9^**. 

Clear.    Moon.    No  A.B.  seen  to  10**. 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night.* 

Clear.    Moon.    No  A.B.  seen  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 

Mostly  ov't.    Moon.    Obs.  impos.  or  n'y  so,  to  lOj**,  and  p.  all  night 

Ov't.     Obs.  impos. 

Ov't  and  rainy.     Obs.  impos.  to  9**.  and  doubtless  all  night 

Mostly  clear.     No  A.B.  seen  to  10**. 

Clear.    Moon  after  about  7^**.     No  A.B.  seen  to  10**. 

Clear:  moon  aft.  ab't  9** :  no  A.B.  seen  to  9^** :  within  from  7^**  to  9^**. 

Clear.    No  A.B.  seen  to  10**.    Withm  from  7**  to  9**. 

Clear,  mostly.    No  A.B.  to  10**.    Could  not  myself  look  after  7\ 

Clear.    No  A.B.  to  10**. 

P'y  cl'r :  no  A.B.  seen  to  9**,  when  N.  much  obsc. 

Partly  clear.    A.B.  all  the  evening.* 

Clear.    No  A.B.  to  10**. 

M'ycl'r:  no  A.B.  seen  to  7^^ :  within  7^**  to  9i** 

Clear.    No  A.B.  to  10**. 

Clear.    No  A.B.  to  9**. 

Mostly  clear.    No  A.B.  to  lOj**. 

Ov't.     Obs.  impos.  to  9**,  and  prob.  all  night     Within  7**  to  8^*. 

M'y  ov't :  no  A,B.  seen  to  9^ :  obs.  much  embarrassed  by  haze  and 

M'y  ov't :  no  A.B.  seen  to  10** :  at  10**  the  N.  ov't.  [clouds. 

Much  clouded.*  ^800^ 

Mostly  clear.    A  very  faint  A.B.  most  of  the  evening.*  (SOl'i 

Mostly  ov't*  (802 j 


within  7**  to  ^\ 
(299) 

at  10**  much  obsc 
[by  clouds. 


Oct.  18th.— Strongly  suspected  some  auroral  light,  hut  could  not  he  certain.  Watched  at  in- 
tervals until  9b  30m. 

Oct.  19th.— At  Peru,  Clinton  Co.,  N.  T.,  Mr.  Edward  D.  Selden  saw  an  A.B.,  a  fine  difplaf. 

Nov.  Ist- Being  occupied,  could  not  observe  much  untU  firom  about  lOh  to  lOh  80m.  Up  to 
lOh  there  was  much  general  light,  and  not  manystreamers.  From  lOh  to  lOh  30m  an  iU-denned 
arch,  vertex  \Q9  high,  more  or  less,  amplitude  70^,  more  or  less,  Uttle  streaming;  much  gene- 
ral illumination.  I  hear  that  at  2h  ▲.  k.  of  2d  the  light  was  veiy  strong.  [R€^  light  seen  by 
F.  B.] 

Nov.  10th.— A  moderate  display,  but  mostly  concealed  by  clouds.  A  general  light  in  N.  aU 
the  evening,  reaching  up  lO^'  or  15^,  but  I  saw  no  streamers.  I  am  told  uat  at  8h  there  was  ia 
the  W.  a  segment  of  a  weU-deflned  auroral  bow,  not  reaching  quite  to  zenith.    Retired  at  Idi. 

Nov.  11th. — Embarrassed  by  clouds  lying  about  the  N.  homon. 

Nov.  12th.— A  bow,  probably  auroral,  from  E.  to  W.  (from  61i  40m  to  7h  lOm)  moving  imward 
or  8.^  the  sfy  being  thmly  overcast,  to  as  to  conceal  the  stan.  No  A.B.  seen  in  N.  to  idh,  but 
too  cloudy  for  observation. 
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Ov't  to  10^,  and  doubtless  all  night. 

Ov't  mostly  to  8**,  and  doubtless  all  night. 

Mostly  ov't.    Obs.  nearly  or  quite  impos.  to  10**. 

Too  cloudy  for  obs.  to  10^.    Moon. 

P'y  el'r,  but  N.  ov't  so  that  obs.  n'y  or  quite  impos.  to  lOj^ :  moon. 

Mostly  ov't    Obs.  impos.  to  10**,  and  d's  all  night :  moon. 

M'y  ov't :  obs.  impos.  to  10^**,  except  in  N.  about  8** :  no  A.B.  seen. 

Clear  in  part:  moon :  no  A.B.  to  10^^** :  N.  much  obsc.  at  times. 

P'ycl'r;  N.toocl'yforobs.  to9*»atleast:  moon:  no  A.B.  seen  to  9\ 

Ov't     Obs,  impos.  to  10**,  and  doubtless  all  night* 

Mostly  ov't.    Obs.  impos.  to  10**,  and  probably  all  night  ^ 

Ov't  and  raining.     Obs.  impos.  to  9^**,  and  doubtless  all  night 

Mostly  clear  after  1\    A.B.*  (303) 

Mostly  ov't  in  the  N.     A.B.*  (304) 

Ov't  early  in  evening  to  about  7**.    After  that  mostly  clear.* 

Ov't  to  9**,  and  obs.  impos. :  reported  to  me  that  about  10**  it  was  cl'r, 

Very  clear  and  cold.    No  A.B.  to  9}**.  [and  no  A.B. 

Clear  to  9i\    No  A.B.* 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't     Obs.  impos.  to  9^**,  and  doubtless  later. 

Clear.    Slight  A.B.    A  few  streamers  about  8f** :  at9i**cry.     (306) 

Ov't     Obs.  impos.  to  9**,  and  probably  all  night 

Clear.    No  A.B.  to  10**. 

Clear.    No  A.B.  to  10\ 

Clear  to  about  9**.    After  that  ov't  to  10**  at  least 

Ov't,  doubtless  all  night. 

Ov't  and  rainy.    Obs.  inapos.  to  10**,  and  doubtless  later. 

Clear  after  about  6^.    No  A.B.  to  lO**. 

Ov't  and  rainy.    Obs.  impos.  to  9**,  and  probably  all  night 

Ov't     Obs.  impos.  to  10^,  and  doubtless  all  night 

Ov't    Obs.  impos.  to  10**,  and  doubtless  all  night    Rain. 

Mostly  ov't,  and  wholly  so  after  6f  **.* 

Ov't    Obs.  impos.  to  10^**,  and  doubtless  all  ni^ht 

Ov't    Obs.  impos.  to  10**,  and  probably  all  night* 

M'y  ov't    Moon.    Obs.  n'y  or  quite  impos.  to  10** :  no  A.B. 

Ov't    Obs.  impos.  to  10**.* 

M'y  ov't :  moon :  no  A.B.  seen  to  10** ;  no  faint  A.B.  could  have  been 

Ov't    Moon.    Obs.  impos.  to  10^**,  and  d's  all  night  [seen. 

Ov't  early.   Within  from  7**  to  10\    At  10**  clear.   Moon.    NoA.B. 

Ov't    Obs.  impos.  to  10**,  and  doubtless  later. 

Mostly  ov't    dbs.  nearly  impos.  to  10**,  and  probably  all  night* 


(306) 


seen. 
(307) 


Nov.  22d.~At  Pern,  Clinton  Co.,  N.  Y.,  Mr.  Edward  D.  Selden  saw  a  splendid  A.B.  about  10b. 

Nov.  asth.— A  fine  ro^  ^low  in  N.N.W.  fh)m  6h  15m  to  6h  45u ;  after  that  an  arc  of  about 
HOOo  amplltade,  10^  or  15*°  nigh  at  vertex,  and  some  streamers. 

Not.  2dth.-~Mnch  inferior  to  that  of  26th,  and  greatly  obstructed  by  doudi.  A  fbw  stream- 
ers about  61»  80ai,  afterwards  only  a  general  light  seen  to  10b. 

Nov.  27th.— I  slightly  suspect  a  fkint  auroral  light  low  along  the  N.  horizon,  but  am  not  sure. 
Observed  to  10b. 

Nov.  80th.— Yet  occasionally  I  suspected  a  slight  illumination  along  northern  horizon.  At 
lOh  overcast 

Dec  15th.— About  6b  15ni  saw  a  patch  of  red  light  in  N.N.E.  which  was  probably  auroral, 
and  after,  before  the  sky  became  overcast,  thought  I  saw  other  unusual  lls^it. 

Dec  17th.— In  Europe,  A.B.  seen  Dec  I7th,  at  7b  p.m.    rirutUut,  Dec  22d,  1847. 

Dec  19th.— At  5b  8(M>  ▲.  m.  of  20th,  Mid  doubtless  earlier,  a  grand  display  of  A.B.  Anroial 
"Waves  seen  soon  after  10b  of  19th,  by  Dr.  Charles  Hooker. 

Dec  d4th.— A.B.  slightly  suspected)  there  being  a  light  streak  low  in  N.  horison.  Periiapt 
due  to  opening  in  clouds. 
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HerricK^s  Avroral  Register. 

Ov't  and  snowing.    Obs.  impos.  to  9**  at  least. 

Very  clear.    No  A.B.  to  10^,  and  none  at  5*>  and  6**  A,iff.  of  27th. 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 

Clear.     No  A.B.  to  10^ 

Ov't.    Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  and  foggy.    Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night.     Ov't  in  mom. 

M'y  ov't  in  N.  to  9**,  when  chiefly  clear ;  cl'r  at  5 J^ :  no  A.B.  seen. 

Generally  clear,  but  the  N.  much  obscured.*  (308) 

Clear.    No  A.B.  to  9^**. 

Ov't,  and  rainy  in  part.     Obs.  impos.  to  9^*,  and  doubtless  later. 

Mostly  ov't;  stars  vis.  in  zenith  part  of  ev'g.     Obs.  impos.  to  10**. 

Mostly  ov't.     Obs.  nearly  or  quite  impos.  to  9^**,  and  p.  all  night.* 

Ov't.     Obs.  impos.  to  10^,  and  probably  all  night. 

Clear.     No  A.B.  to  10**.     At  5}**  a.m.  clear,  and  no  AB. 

Clear.    Moon  until  about  8^**.     No  A.B.  to  9^**.  [to  9i\ 

Mostly  ov't:  moon:  a  few  stars  dimly  seen  part  of  ev'g:  obs.  mipos. 

Clear.    Moon.     No  A.B.  seen  to  9^**. 

Ov't ;  drizzle.     Obs.  impos.  to  9^**,  and  doubtless  all  ni^ht. 

Ov't;  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't ;  rainy.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 

Mostly  ov't.    Moon.    N,  tolerably  clear  about  9**.    No  AB.  seen.* 

Clear.    Moon.     No  A.B.  seen  to  10**. 

Clear.    Moon.    No  A.B.  seen  to  9^. 

Clear.    Moon.    No  A.B.  seen  to  10**. 

M'y  cl'r,  but  N.  embarrassed  by  cl'ds :  no  A.B.  seen  to  9^^** :  moon. 

Clear.    Moon.    No  A.B.  seen  to  10**. 

Clear.    Moon.    No  A.B.  to  9**.    At  9**  nearly  ov't. 

Clear.    Moon  rose  about  8^.*  (309) 

Clear.    No  A.B.  to  10**. 

Ov't.    Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't  most  of  the  eveninff.     Clear  about  10**  and  after.* 

Almost  wholly  ov't.    AJB.  first  seen  about  6i^.*  (310) 

Clear.    No  A.B.  to  9^**. 

Ov't.    Obs.  impos.  to  9**,  and  probably  all  night.* 

Ov't.    Obs.  impos.  to  9f **,  ana  doubtless  all  night. 

Clear,  mostly.    No  A.B.  to  9**. 

Clear.    No  A.B.  to  10**.  [all  niffht. 

M'y  cl'r  early :  no  A.B.  to  8** :  cl'y  aft^er. :  obs.  impos.  to  10**,  and  p. 


Jul  8d.— a  moderate  A.B.,  first  noticed  about  7h.  although  the  sky  was  before  7h  more  clear. 
Xlght  extended  from  about  K.  5^  E.  to  about  N.  85^  £.  and  about  8^  to  15^  high ;  no  streamers 
^seen;  west  of  this  clouded.  Light  yisible  in  N.N.K  without  much  change,  except  as  caused 
by  douds,  to  9h  90n,  when  I  ceased  to  look. 

Jan.  7th.— A  light  streak  on  N.  horizon  at  times ;  possibly  due  to  A.B.,  or  thinness  of  clouds 
tthere. 

Jan.  16th.— At  East  Hartford,  Conn.,  an  auroral  display  was  seen  before  daybreak,  through 
^openings  in  the  clouds,  on  the  morning  of  the  16th,  and  also  transiently  about  Sli  p.m.  [Proies- 
.sor  A.  U.  Stanley.] 

Jan.  23d.— Apparently  a  fSiint  light  in  N.  most  of  the  evenine.    Probably  a  slight  A.B. 

JfOL  27th.-— I^me  suspicions  of  A.B.  reported  to  me,  but  noUdng  posltiye.    Did  not  watch. 

Jan.  28th.— A  strong  general  light  along  N.  horizon,  reaching  up  about  6^  or  more ;  clouds 
^ery  soon  came  oyer,  aim  by  7h  afl  was  shut  in ;  but  before  this,  through  openings  in  the  clouds, 
«  bright  light  appeared. 

JaiL  80th.-*8omewhst  lighter  on  the  N.  horizon  than  elsewhere,  occasionhig  slight  suspicions 


of  A.B. 
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Clear, 

Clear. 

Clear. 

Clear. 

Ov't. 

Ov't 


Ov't,  snowing  and  raining :  obs.  impos.  to  10**,  and  p.  all  n't,*    (311) 

Mostly  ov't ;  oc'l  cl'r  spaces :  no  A.6.  seen  to  10**,  and  obs.  n*y  impos. 

Mostly  ov't.    Obs.  nearly  impos.  to  9**  at  least. 

Ov't  to  9^*»,  and  obs.  impos.*  (312) 

Clear.    Moon.*  (313) 

Clear  to  9**  and  after:  atlO**m'yov't:  moon:  no  A.B.  seen  to  9\ 

Clear.    Moon.    No  A.B.  seen  to  10^. 

Clear.    Moon.    No  A.B.  seen  to  10**. 

Ov't    Obs.  impos.  to  10*». 

P'y  d'r :  moon  and  cl'ds :  obs.  n'y  impos.  to  9**  at  least :  no  A.B.  seen. 

Clear.    Moon.    No  A.B.  seen  to  10^. 

Moon,    No  A.B.  seen  to  10**. 

Moon.    No  A.B.  seen  to  9^*. 

Moon.    No  A.B,  seen  to  10**. 

Moon.    Probably  no  A.B.  to  9^**,  but  somewhat  suspected. 
Moon.    Obs.  impos.  to  9**,  and  doubtless  all  night. 

Obs.  impos.  to  8^*,  and  doubtless  later.* 
Mostly  clear.    A.B.  all  the  evening.* 
Ov't.    Obs.  impos.  to  10**,  and  probably  all  night. 
Clear.    A.B.  all  the  evening  to  10**  at  least* 
Mostly  clear  after  7**  up  to  10**.* 

Mostly  clear,  but  a  long  cloud  in  N.  interferes  somewhat* 
Clear.    A  faint  A.B.* 

M'y  cl'r :  no  A.B. :  from  5**  to  6**  a.m.  cl'r :  moon :  no  A,B.  seen. 
Ov't  and  snowing.  Obs.  impos.  to  10**,  and  probably  all  night 
Clear.    No  A.B.  to  10**. 

Clear.    No  A.B.  to  10**,  or  possibly  a  faint  illumination. 
Ov't,  and  snowing.    Obs.  impos.  to  10**,  and  doubtlesss  all  night 
Very  clear.    No  A.B.  to  10**. 
Mostly  clear.    No  A.B.  to  10**. 
Clear.    No  A.B.  to  9**. 
Clear.    No  AB.  to  9^**. 
Mostly  clear.    No  A.B.  to  10**. 
Clear.    No  A.B.  to  9**.    Moon  interferes. 
Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night 
Clear.    Moon.    No  A.B.  seen  to  9J**. 
Clear.    Moon.    No  AB.  seen  to  9i**. 


(315) 
(318) 


Feb.  4Ul— Mr.  Laciiis  W.  Fitch  states  that  he  law  an  undoubted  A.B.  through  thin  and  icat- 
tered  clouds,  before  midnight. 

Feb.  7th.— Between  lOh  and  Ilk  partly  clear,  and  a  moderate  A.B.  I  saw  It  but  imperfectly. 
Some  streamers.  [Mr.  8.  D.  Pardee  saw  about  4h  a.m.  of  7th  red  auroral  light  through  open- 
ings in  the  clouds.] 

Feb.  Sth.— -A.B.  moderate,  a  general  light  along  N.  horizon,  perhaps  5^  altitude  and  80^  am- 
pUtude^and  at  8h  and  lOh  a  pretty  well  defined  b^t,  low  down.    I  saw  no  streamers. 

Feb.  20th.— From  5h  SOm  to  Oh  Vim  a.k.  of  2l8t  A.B.,  chiefly  red.  Streamers  through  ampli- 
tude of  W9  or  more,  and  20o  to  40^  high.    [At  Cumberlandj  Md.^  Professor  Forrest  Shepherd 


saw,  at  7h  ^Om  of  90th,  red  auroral  blusBes  in  N.    Sky  clear  tkercj 

Feb.  21st— Up  to  ^  only  a  bright  diflhse  arch-shaped  bank,  TO®  1 
80^  higbj^  and  much  red  light    At  lOh  N.  entirely  overcast 


>  bright  difihse  arch-shaped  bank,  10^  high.  After  8k  streamers 
V-  uij^u,  cMJvi.  uxuv^u  ivu  uKUk    At  10k  N.  entirely  overcast 

Feb.  23d.— Chiefly  a  light  of  W*  or  more  amplitude  along  N.  horizon,  dear  and  sometimes 
blight    Between  8k  and  9k  several  bright  streamers,  none  higher  than  80^. 

Feb.  24th.— A.B.  not  very  conspicuous  from  7h  to  8k.  Within  from  8k  to  9k.  At  9k  and  soon 
after,  several  streamers  mingled  with  red  patches ;  amplitude  OO^  to  75^,  altitude  20<'  to  90o. 
At  10b  some  bright  streamers. 

Feb.  25th.— Suspected  a  faint  auroral  light,  but  could  not  determine  to  10k.  Saw  at  9k  (?) 
what  appeared  to  be  a  streamer. 

Feb.  2Dth.— Not  noticed  until  between  9k  and  10k,  then  several  fidnt  streamers  rsachlng  up 
to  10<>  or  15® ;  about  10b  a  diflhse  light,  brighter  than  before,  but  yet  fS^int 
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HerricVs  Auroral  RegUter. 


Ov't  Obs.  imDOS.  to  • 
Mostly  clear.  Moon. 
Clear.  Moon. 
Clear.  Moon. 
Clear.  Moon. 
Clear,  chiefly. 
Clear.     Moon. 


toO^. 


-**,  and  probably  all  night.* 
No  A.B.  seen  to  0**.  [of  ev^g. 

No  A.B.  seen  to  7^**,  or  Oj*  to  10**.    "Within  most 
No  A.B.  seen  to  10*».    Within  most  of  evening* 
No  A.B.  seen  to  10**. 
Moon.    No  A.B.  seen  to  10**. 
No  A.B.  seen  to  10**. 
Ov't.    Obs.  impos.  to  0^**,  p.  later :  at  5**  a.m.  cPr :  moon :  no  A.B. 
Ov't.    Obs.  impos.  to  0**,  and  doubtless  later. 
Mostly  clear.    Moon  rose  about  8**.    No  A.B.  seen  to  0^**. 
Mostly  oy\    Obs.  impos.  to  0^,  and  probably  all  night. 
Ov't     Obs.  impos.  to  10**,  and  probably  all  night 
Clear.    A.B.  moderate.*  (310) 

Partly  cloudy.    No  A.B.  to  10**.    At  10**  ov't,  and  obs.  impos. 
^'^'**     Obs.  unpos.  to  8|^,  and  probably  all  night. 
Obs.  impos.  to  10**,  and  probably  all  night 
Obs.  impos.  to  — **,  and  doubtless  all  night. 
No  A.B.  to  Oi**  or  10**.     Within  from  7** 
A.B.  for  a  short  time  about  8**.*  (320) 

Obs.  impos.  to  0^**,  and  probably  most  of  the  night* 
A.B.,  slight* 
Beautifully  clear.    A.B.  moderate.* 
Mostly  cloudy.     Obs.  nearly  or  quite  impos.  to  10**. 
Ov't.    Obs.  impos.  to  10**,  and  probably  all  night 
No  A.B.  to  10**. 
A.B.* 

No  A.B.  seen  to  10^.* 
No  A.B.  to  9\\ 
No  A.B. 

No  A.B.  [quite  impos.  to  10*. 

MV  ov*t  early ;  n'y  clV  0**  to  10**,  except  in  N. :  moon :  obs.  nearly  or 
Ov''t.    Obs.  mipos.  to  10**,  and  doubtless  all  night 
Clear.    Moon.    No  A.B.  seen  to  0^**. 
Mostly  clear.    Moon.    No  A.B.  seen  to  0^**. 
Ov't     Obs.  impos.  to  0^**.* 
Clear.    Moon.    No  A.B.  to  0|>. 
Mostly  clear.    Cirrous  streaks.    Moon.    No  A.B.  seen  to  10\ 


Ov't 

Ov't 

Ov't 

Clear. 

Clear. 

Ov't 

Clear. 


Clear. 
Clear. 
Clear. 
Clear. 
Clear. 
Clear. 


Moon. 
Moon. 
Moon. 
Moon. 


(322) 

<823) 
(324) 


March  12th.— At  and  after  5h  ▲.!!.  of  15th,  sky  overcast,  doodB  broken,  very  liffht  along  the 
horizon  from  N.  to  N.N.W.  Suspected  it  to  be  due  to  A.6.,  but  conld  not  decide,  for  the 
clouds  were  too  dense. 

March  24th.— Not  seen  untn  after  8h,  yisible  to  lOh ;  about  80<>  ampUtnde  lUuminated^  5^  to 
8^  high,  and  an  indistinct  arch.  Occasional  streamers.  About  lib  a  mass  of  red  Qght  in 
N.W.,  two  streamers  60^  high,  more  or  less,  and  a  distinct  arch  b^  or  10^  higlL 

March  dDth.— At  7b  45ni,  more  or  less,  a  general  light,  and  a  pretty  definite  arch  fh>m  N.  26^ 
Vf,  to  N.  W*  £.,  about  99  or  10^  hi^.  Soon  after  8b  Uiis  disappeared,  and  no  trace  of  A.R 
could  be  seen  to  9b  SOm  at  least    An  unusual  case. 

MEirch  81st.— Some  suspicions  of  unusual  light  about  9b ;  but  perliaps  due  to  Tarying  thick- 
ness of  clouds. 

April  1st.— From  9b  to  10b  I  saw  only  a  fidnt  light,  80^  amplitude,  but  no  streamers.  [At 
lib  A.B..  bright    (F.  B.)] 

April  2d.-H>eneral  Ugnt,  several  streamers  tlirough  amplitude  of  70^,  more  or  less,  some  26^ 
high,  to  10b. 

April  6th.— Not  much  until  9b  80ib  when  streamers  appeared  tlirough  amplitude  of  00^  or 
more,  readiing  up  40^  or  more,  and  tneir  tops  immersed  in  dtfihse  red  vapor.    This  continued 


ten  minutes  or  more,  when  I  retired.  Between  10b  and  lib,  fine  display,  red  light,  ttreameis 
tXP  liigh,  two  arches  20^  and  40^  high,  undulations.  Between  2b  and  3b  a.h.  of  7th,  another 
outbr^Jt    This  time  reported  to  me. 

April  7th.— Dr.  Charles  Hooker  informs  me  that  about  midnight  the  A.B.  was  visible;  not 
very  conspicuous,  yet  certain. 

April  15th.— A.B.  at  Worcester,  Masi.  Nodetails.  VUhIteport<ifMau.StaULmatieHonaei^ 
Dec  1848,  p.  82. 
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(326) 
[A.R  slightly  susp.  (F.  B.)] 


Ov't.    Obs.  impos.  to  9^**,  and  probably  all  night 

Clear.    Moon.    No  A.B.  seen  to  9"*. 

Clear.    No  A.B.    Moon  rose  about  8^.    No  A.B.  seen  to  9^*". 

Clear.     No  A.B.  to  9^**. 

Partly  clouded.     No  A.B.  to  10»». 

Mostly  clear.    No  A.B.  at  9*^. 

Clear.    NoA.B.  to9f\    rA.B.  strongly  susp.  about  9f^    (F.B.)] 

Partly  clouded.    No  A.B.  to  9\^. 

Ov't.     Obs.  impos.  to  ll**. 

Mostly  cPr  to  S^** :  no  A.B.  seen :  after  %^  ov't  to  9**,  and  p.  all  night 

Ov't.     Obs.  impos.  to  9^,  and  probably  all  night 

Much  clouded.* 

Beautifully  clear :  no  A.B.  to  9^**. 

Ov't     Obs.  impos.  to  9^*». 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Clear.     No  AB.  to  9^**. 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night 

Much  clouded.     No  A.B.  seen  to  10**. 

Clear.    Moon.    No  A.B.  seen  to  10^**. 

Ov't     Obs.  impos.  to  9*». 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Much  clouded.     Moon.     No  A.B.  seen  to  9**,  but  obs.  nec'y  imperf. 

Ov't     Obs.  impos.  to  9**,  and  doubtless  all  night 

Ov't     Obs.  impos.  to  9^**,  and  p.  all  night.     Rain  during  night 

Much  clouded :  moon :  no  A.B.  seen  10**  to  \0^ :  within  before  10**. 

Ov't     Obs.  impos.  to  10**,  and  doubtless  later. 

Partly  clouded,  and  obs.  impeded.    Moon.     No  AB.  seen  to  10**. 

Ov't    Obs.  impos.  to  10**,  and  probably  later. 

Ov't     Obs.  impos.  to  9^**,  and  probably  all  night     [F.  B.] 

Clear :  moon :  no  AB.  to  9 J**,  and  none  at  3^**  a.m.  of  18th.    [F.  B." 

Clear.    Moon.* 

M'y  cl'y :  moon :  obs.  nearly  impos. :  no  AB.  seen  to  9^**. 

Mostly  cloudy.     Obs.  nearly  impos.  to  10**. 

Ov't.     Obs.  impos.  to  9^**,  and  probably  all  night. 
Obs.  impos.  to  10^**,  and  doubtless  all  night 
Obs.  impos.  to  9^^**,  and  doubtless  all  night 
Obs.  impos.  to  10**.  and  doubtless  all  ni^ht 
Obs.  imnos.  to  10^^,  and  doubtless  all  night 

Mostly  clear.    No  A.B.  to  9^**. 

Clear.    No  AB.  to  9i^* 

M'y  ov't:  bet'n9**  and  10**p'y  cl'r;  no  AB.  then: 

Cl'y  early  in  ev'g.    Between  9**  and  1 0**  mostly  cl'r. 

M'y  ov't :  clear  a  short  time  about  9**,  and  no  A.B. 

Very  cloudy  in  N.  after  9^**.* 

Clear.    No  AB.  to  10**. 

Clear.     No  AB.  to  9^**. 


(326) 
[F.B.  3 


Ov't 
Ov't 
Ov't 
Ov't 


(327) 
obs.  much  oostr. 
NoAB.tolO\ 
ov't  9i**  to  10**. 

(828) 


April  31Hh. — A.B.  most  of  evening— a  moderate  strong  light  through  amplitude  of  7(^,  more 
or  less,  much  obstmcted  by  clouds ;  light  perhaps  10^  high.    I  saw  no  streamers  to  10b. 

May  18tb.— A.B.  flrst  seen  about  9b  dOm,  an  arch  l^io^^  high,  and  Tb^  amplitude,  more  or 
leas.  About  9b  45in  three  or  four  streamers,  bright,  E.  of  N.  Arc  unbroken  at  lib.  At  12b  all 
gone.  [F.  B.]    S.  C.  H.  at  Southampton ;  no  obs. 

May  37th. — ^About  9h  80ni  Mr.  F.  Bradley  saw  a  streamer,  and  one  or  two  more.  Very  slight 
display. 

May  81st— A.B. ;  a  considerable  display  at  9b  to  9b  aOn,  much  obscured  by  douds.  About 
9b  a  bright  arch  5^  or  S^  high,  and  many  streamers  (not  very  bright)  reaching  up  about  30^. 
After  Ob  90a  clouds  concealed  almost  all  to  10b  15ni  at  least. 
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Considerably  cl'ded : 
Ov't  and  rainy.    Ob 


Merrick^ B  Auroral  Register, 

Mostly  ov't  in  N.    Obs.  nearly  or  otdte  impos.  to  9^. 

Clear.    Moon  begins  to  interfere,    s^o  A.B.  to  9^**. 

Ov't.    Obs.  impos.  to  10**,  and  probably  all  night. 

Clear.    Moon.    No  A.B.  seen  to  9}*^. 

Ov't :  obs.  impos.  to  10»».     [lO^Ho  1 1^  N.  n'y  cl'r ;  no  A.B.  (F.B.)] 

Mostly  clear  about  9**.    Moon.     No  A.B.  seen. 

M'y  cl'r,  but  not  enough  so  for  good  obs. :  moon :  no  A.B.  seen  at  10**. 

Mostly  ov't  in  the  N.    Moon.    Obs.  nearly  or  quite  impos.  to  10**. 

Clear.    Moon.    No  A.B.  seen  to  10*». 

Clear.    Moon.    No  A.B.  seen  to  10*». 

Clear.    Moon.    No  A.B.  seen  to  9**  20". 

M'y  cl'r  to  9** ;  9*»  to  10**  much  cl'ded :  moon :  no  A.B.  seen  to  10**. 

Clear.    Moon.    No  A.B.  seen  to  9*»  20". 

Clear.    Moon.    No  A.B.  seen  at  11**. 

Clear.    Moon.    No  A.B.  seen  to  10**. 

Ov't.     Obs.  impos.  to  9^**,  and  probably  all  night 

Ov't  and  raining.     Obs.  impos.  to  10^**,  and  probably  all  night. 

Ov't.     Obs.  inipos.  to  9^.  and  probably  all  night. 

Clear.     No  A.B.  to  lOj**.'^ 

no  A.B.  seen  to  laj** :  obs.  n'y  impos.*    (329) 
rainy.     Obs.  impos.  to  9^**,  and  probably  all  night,* 
Clear.    No  A.B.  to  10**. 

Ov't  about  N.,  and  clear  elsewhere.    Obs.  impos.  to  9}**. 
Clear.    No  A.B.  to  10**. 

Partly  clear.    N.  obstructed  below  about  20°.    No  A.B.  seen  to  Of**. 
Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 
Mostly  ov't.    Obs.  nearly  impos.  to  9}**.    No  A.B.  seen. 
Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't  and  rainmg.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Clear,  mostly.    A  faint  A.B.*  (330) 

Clear.    A.B..  slight,  but  I  watched  little.*  (831) 

Clear.    No  A.B.  at  9^**. 
Ov't.    Obs.  impos.  to  10**,  and  probably  later. 
Ov't,     Obs,  impos.  to  9**,  and  probably  most  of  the  night. 
Ov't.     Obs.  impos.  to  9^**,  and  probably  all  night. 
Ov't  and  rainy.     Obs.  impos.  to  9^**.  and  doubtless  all  night. 
Clear.    Moon.    No  A.B.  seen  to  10". 

Partly  clear.     Fine  AB.  from  about  8}**  to  lOj**.  (332) 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't  chiefly  to  10**.     Obs.  impos.  to  10**,  and  probably  all  n^ht. 
Mostly  cl'r:  moon:  no  A.B.  to  9f** :  n'y  ov't  at  10^** :  noA.Bseen. 
Clear.    Moon.    No  A.B.  to  10^. 
Clear.    Moon.    No  A.B.  to  lo|**. 

Clear.    Moon.    No  AB.  to  9^**.     [Nor  to  11^**.    (F.  B.)] 
Mostly  clear.    Moon.    No  A.B.  seen  to  10**,  but  clouds  impair  obs. 
Mostly  clear.    Moon  in  part.    No  A.B.  seen  to  10^**. 
Clear.    No  A.B.  to  10**. 
Clear.    No  A.B.  to  10^ 


[Mostly  clear.    No  A.B.  to  10**, 


[N.  hazy  at  times.  (P.  B.)] 


Jane  2lBt~A.B.  slightly  suspected  aboat  lOh  80m.    [F.  B.J 

June  23d.— Anroral  lif ht  amoDg  clouds  at  9h  dOm.    |F.  B.T 

June  28d.— A.B.  slightly  suspected  at  9h  ISm  through  douos,  but  exceedingly  doubtftiL  [T.B.] 

July  8d.— Merely  a  slight  iUumination  about  10b.    I  saw  no  streamers. 

July  4th.~About  Ih  kM»  of  the  5th  a  few  streamers  were  seen  by  Mr.  Gurdon  Eyans. 
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Much  clouded.    A.B.* 
N.  much  obstructed  b' 
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(383) 


»y  clouds.    No  A.B.  seen  to  9^^. 
Clear.    No  A.B.  to  9^*^. 
Ov't    Obs.  impos.  to  9^^**,  and  probably  all  night. 
Ov't.    Obs.  impos.  to  9J**,  and  probably  all  night. 
Mostly  ov't  to  9^**  at  least     Obs.  nearly  impos.* 
Ov't     Obs.  impos.  to  10^. 
Very  clear.    No  AB.  to  9^**.    Rain  in  the  niffht 
Ov't    Obs.  impos.  to  10^,  and  doubtless  much  later. 
Clear,  except  cloud  low  on  N.  horizon.    No  AB.  to  9^*. 
Very  clear.     No  AB.  to  10\  , 

Mostly  clear.    No  AB.  to  9^**. 
Ov't     Obs.  impos.  to  11*^,  and  doubtless  all  night 
Clear.    No  AB.  to  10i»». 
Clear.    Moon.    No  AB.  seen  to  d\ 
Clear.    Moon.    No  AB.  seen  to  9^. 

Clear.     Moon.     AB.,  first  noticed  at  9^.*  (384) 

Mostly  ov't    Moon.     Obs.  nearly  impos.  to  10**.* 
Clear.    Moon.    No  AB.  seen  to  10*»,  and  none  at  2**  a.m.  of  11th, 
Nearly  clear.    Moon.    No  A.B.  seen  to  10**. 
Partly  clear.    Moon.    No  AB.  seen  to  laj**.    No  good  obs. 
Mostly  cl'r;  cl'd  low  in  N.  and  N.  W. :  moon:  no  AB.  seen  to  9^**. 
Clear.    Moon.    No  AB.  seen  to  10*».    Did  not  observe  personidly. 
Clear.    Moon.    No  AB.  seen  to  9^**. 

Ov'ttolO**:  obs. impos.:  at lOj^^m'ycl'rinN. :  moon:  noAB. vis. 
Ov't,  chiefly.    Moon.    Obs.  impos.  to  10**. 
Ov't    Obs.  impos.  to  10*»,  and  doubtless  all  night* 
Clear.    No  AB.  to  9\ 
Clear.    No  AB.  to  8*»  50"*. 
Ov't     Obs.  impos.  to  9|**.* 
Clear.    Suspicions  of  slight  AB.  to  9^**.* 
Much  clouded  to  9**,  and  9**  to  9^**  ov't    No  AB.  seen  to  9\ 
Clear.    No  AB.  to  9^**.* 
Clear.    No  AB.  to  9}**. 
Clear.    No  AB.  to  10*». 

Clear.    I  suspect  a  faint  auroral  light  about  10**.    No  streamers. 
Ov't    Obs.  impos.  to  10**,  and  probably  all  night 
Clear.    No  AB.  to  10**. 
Clear.    No  AB.  to  10**. 
Clear.    No  AB.  to  10**. 

Mostly  clear.    No  AB.  to  10**.  [self  observe. 

Clear:  moon  begins  to  interfere :  no  AB.  seen  to  10** :  did  not  my- 


(835) 
(336) 


July  28d.— First  seen  about  Sh  45ai.  At  Sh  SOm  a  laifce  red  spot  about  N.  65<>  W. ;  some 
streamers  40®  hi^b ;  general  white  light  in  N.  Abont  llh  a  shower  of  ndn.  [At  12h  partly 
elear ;  few  streamers.    Mr.  M.  C.  WelcL] 

Jnly  28tii.~Sllght  suspicions  of  A.B.  about  9h  dOm  on  horizon,  perhaps  due  to  contrast  of 
doQdfl. 

Aug.  8tlL— Beveral  &int  streamers,  partly  red,  reaching  up  40<' ;  no  arch.  At  Sh  ▲.]<.  of  9th, 
*  raieral  ruddy  lif  ht  in  the  N. 

Aug.  9th.— No  A.B.  seen.  Abroad  from  Ih  to  8b  SOm  a.m.,  sky  partly  dear,  and  after  Sk  very 
dear.  No  AB.  in  this  period,  yet  about  Sh  15m  some  suspicions  of  AB.  made  doubtfol  by  the 
dawn. 

Aug.  18th.— AB.  suspected  through  clouds. 

Aug.  dlst— At  lib  AB.  seen  by  Mr.  Joseph  8.  Ruth.    Seyeral  streamers. 

Aug.  23d.— AB.,  &int  but  certain,  seen  by  Mr.  F.  Bradley ;  a  &int  general  light,  and  at  leut 
one  streamer. 

Aug.  24th.— Suspected  fUnt  auroral  light  from  9b  to  10b.    [F.  B.] 
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Oct. 


Clear.    Moon.    No  A.B.  to  8\*  (337) 

Ov't  to  9**,'  and  probably  later.    Obs.  impoB. 

Mostly  ov't.     Od8.  impos.  to  9\ 

Clear.    Moon.    No  A.B.  seen  to  9**. 

Clear.    Moon.    No  A.B.  to  9»». 

Mostly  ov't  in  N.  to  9^** :  moon :  obs.  nearly  or  quite  impos.  to  9^. 

Mostly  clear.     Moon.    No  A.B.  seen  to  9^*^. 

Clear.    Moon.    No  A.B.  seen  to  9^*». 

Clear.    Moon.    No  A.B.  seen  to  10**. 

Clear.    Moon.    No  A.B.  seen  to  8^**. 

Clear.    Moon.    No  A.B.  seen  to  10^. 

Ov't  and  raining.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Clear.    Moon.    No  A.B.  to  10*». 

Clear.     No  A.B.  to  10»». 

Ov't  and  raining.     Obs.  impos.  to  8^**,  and  doubtless  all  night. 

Clear.     No  A.B.  to  ^\ 

Clear.    No  A.B.  to  9\ 

Ov't.     Obs.  inipos.  to  9**.     At  this  time,  clouds  breaking. 

Very  clear.     No  A.B.  to  9**. 

Partly  clear.     At  9**  ov't.     No  A.B.  seen. 

Clear.    No  A.B.  to  9\ 

Mostly  ov't.    No  A.B.  seen  to  9^,  and  probably  none  occurred. 

Mostly  ov't.    No  A.B.  seen  to  10^ 

Clear.     No  A.B.  to  lO**. 

Mostly  ov't.     No  A.B.  seen  to  10^. 

Clear  to  about  9**,  when  it  became  wholly  ov't.     No  A.B.  to  9**. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  and  raining.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 

Ov't  and  raining.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  and  raining.     Obs.  impos.  to  9*»,  and  doubtless  all  night. 

Ov't  early  part  of  evening;  at  8**  clearing  away.     No  AB.  then. 

Ov't  to  8^  at  least,  and  obs.  impos. 

Clear.     Moon.     No  A.B.  seen  to  9**.* 

Clear.    Moon.    No  A.B.  seen  to  8^**. 

Clear.    Moon.    Suspected  a  slight  A.B.,  but  uncertain  to  9**. 

Clear.    Moon.    No  A.B.  seen  to  9**. 

Clear.     Moon.    No  A.B.  seen  to  10^. 

Clear.     Moon.     No  A.B.  seen  to  10*».     Within  from  7*»  to  ^. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Mostly  ov't.    Moon.    Obs.  nearly  impos.  to  10**,  and  prob.  all  night. 

Clear.    Moon.    No  A.B.  seen  to  10**. 

Clear.    Moon  rose  about  8**.    No  A.B.  to  9**. 

Ov't,     Obs.  impos.  to  9**,  and  doubtless  all  ni^ht. 

Ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night.* 

Almost  wholly  ov't.     Some  suspicions  of  A.B.  to  9^**.* 


Sept  Sd.— Dr.  Chas.  Hooker  informs  me  that  at  midnight  of  8d-4th,  and  at  Sb  a.  ic  of  4Ui, 
there  was  a  general  Ught  in  N^  bnt  no  streamers.    He  savs  it  was  an  undoubted  A.B. 

Oct  6th.— At  Cambrldj^ef  Mass.,  a  partial  auroral  belt  was  seen  by  Mr.  William  C.  Bond, 
from  9h  to  10b.    It  passed  overhead  southwardly.    See  N,  T.  Tribune^  Oct  10th. 

Oct  18th.— A  errand  A.B.,  coronaL  seen  in  Eneland :  described  by  Weld,  Xond.,  ^In.  mud 
Lub,  Pha.  Mag.,  Nov.  184a 

Oct  19th.--S%ht  iLB.  in  England ;  described  by  Weld,  PhSL  Mag,^  Nov.  184a  A.B.  at  Wor- 
icester^  Mass.    1^  Bqtori  Mom,  LumUc  Atylvm,    No  details. 
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Clear  latter  part  of  evening,  after  about  8**.    No  A.B.  to  9^**,* 

Ov't.    Obs.  impos.  to  9**  at  least. 

Clear.    A.B.,  slight.*  (338) 

Clear.    A.B.,  seen  soon  after  6**.*  (339) 

Cl'yto9*»:  ob8.imjpos.:  bet'n  9*>  and  10*»  cl'red  off :  noA.B.tolO\ 

Mostly  clear,     A.B.*  (340) 

Considerably  clouded.*  (341) 

Mostly  ov't  after  8*» :  no  A.B.  to  8** :  after  that  obs.  n'y  impos.  to  9^^. 

Very  much  obstructed  by  clouds.     No  A.B.  seen  to  9^*'. 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Mostly  clear.     No  A.B.  to  9**. 

Clear  most  of  evening.     No  A.B.  to  9^. 

Clear.    No  A.B.  to  9^**.     Within  most  of  the  evening. 

Clear.     No  A.B.  to  9>». 

Clear.     Moon  interferes.     No  A.B,  seen  to  9**. 

Ov't  and  raining.     Obs.  impos.  to  9^^. 

M'y  cPr :  no  AB.  to  9*» :  I  did  not  watch :  at  6^  a.m.  cPr :  no  A.B. 

Mostly  cPr  to  8** :  no  A.B. :  after  8**  N.  considerably  cPded :  moon. 

Clear.    Moon.    No  A.B.  to  10>». 

Too  cloudy  for  obs.  to  9^**  at  least,  and  doubtless  all  night. 

N.  much  clouded  to  about  9** ;  then  clear  to  10^** :  moon :  no  A.B. 

Clear.    Moon.    No  A.B.  seen  to  10^^. 

Ov^t.     Obs.  impos.  to  10**. 

Ov't  and  snowing.     Obs.  impos.  to  9^,  and  doubtless  all  night. 

Clear.     No  A.B.  seen  to  9**.     Moon  rose  about  7^**. 

Cl'r  to  about  8*^,  no  A.B. :  after  8*»  clouding,  and  obs.  difficult  to  10**. 

Mostly  clear.*  (342) 

Mostly  ov't     Obs.  nearly  or  quite  impos.  to  9**,  and  d's  all  night. 

Ov't.*  (343) 

Much  clouded.    Slight  AB.  at  times,  low  on  horizon.  ^^^) 

Almost  wholly  ov't.*  (345) 

Mostly  clear,  but  some  clouds  about  N.    No  A.B.  to  9**. 

Mostly  ov't*  (346 

Mostly  clear  to  9*».*  (347 

Clear.    A^R  between  6*»  and  7*».*  (348 


Oct.  20Ul— A.B.  suspected  abont  ShSOm.  [F.  B.l  Blight  A.B.  in  England:  described  by 
Weld,  FML  Man^  Nov.  184a 

Oct.  23d.— Alidnt  bat  distinct  lllamination  along  N.  horizon.  I  saw  no  streamers,  but  did 
not  watch  long.    [Between  lOh  and  llh,  Mr.  M.  C.  Weld  saw  a  few  low  streamers.] 

Oct  28d.— Between  61i  and  7h  a  fine  display  of  streamers,  with  much  red  light,  some  40^  to 
50^  high,  through  amplitude  of  60<>  more  or  less.  After  7h  and  to  Oh,  not  much  display,  a  gen- 
end  light  only. 

Oct.  dSth.— Not  Tery  conspicuous ;  principally  after  9h ;  a  light  low  in  N.,  occasionally  a  few 
•treamers.    [A  red  light  in  N.  before  dawn  of  25th,  seen  by  Mr.  M.  C.  Weld.] 

Oct.  90tiL— A.B.,  8%ht ;  light  low  along  N.  horizon.    I  saw  no  streamers  to  9b. 

Nov.  15th.— Abont  6li  a  very  slight  A.B.,  a  litUe  W.  of  N.  Most  of  the  evenhig  I  could  not 
see  any  traces  of  it. 

Nov.  17tlk— Remarkably  light,  now  and  then  a  red  hue  in  the  clouds,  and  reflected  on  the 
snow.  Probably  a  great  aurora  behind.  fUnweU  and  did  not  observe,]  A  magnificent  crim- 
son  coronal  A.B.  seen  in  Maine,  Western  New  York,  <fcc 

Nov.  19th. — Only  a  small  partial  opening  in  N.  Here  at  9h  and  after,  was  a  light  so  strong 
that  I  have  no  doubt  there  was  an  A.J3.  behind.  I  hear  that  between  8k  and  9h  the  light  in  the 
K.  was  stronger  and  of  a  red  hue ;  sky  overcast  thinl  v. 

Nov.  21st — ^At  times  nearly  clear,  except  in  N.  A  pretty  bright  A.B.  much  obscured  by 
clouds.  Amplitude  75<*,  more  or  less,  and  height  5^  to  7^,  as  fiu*  as  could  be  determined.  Seen 
from  6h  to  9li,  and  no  fhrther  observation. 

Nov.  22d.— A  slight  A.B.,  brightest  before  7h.  and  gradually  disappearing  about  8h.  At  9h, 
overcast  I  saw  no  streamers,  but  only  a  very  ikint,  ifi-deflnea  light,  uke  a  reflection  of  an  A.B. 
below  horizon. 

Nov.  2Sd.— Several  streamers,  some  80^  high.  After  71>,  and  up  to  9h,  I  could  not  be  sure  of 
the  least  auroral  traces. 
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HerrickU  Auroral  BegUter. 


Obs.  impos.  to  9**,  and  doubtless  most  of  night. 

(349} 


(350) 
(351) 
(352) 
(353) 
(354) 
Rain  daring  night. 

Ov'tat4»»  A.M. 


Ov't  5»»  to  6>»  A.M.  of  6th. 


Ov't  and  raining. 

Clear.* 

Clear.* 

Clear.    A  faint  A.B.  all  the  evening.* 

Clear.* 

Mostly  clear.    Moon  begins  to  interfere.* 

Mostly  clear.    Moon.    No  A.B.  seen  to  9**.* 

Ov't.     Obs.  impos.  to  9^,  and  d's  all  night. 

Clear.     Moon.     No  A.B.  seen  to  8^. 

Mostly  clear.    Moon.    No  A.B.  seen  to  8^**. 

Ov't  to  9**  at  least,  and  obs.  im^s. 

Ov't  to  10**,  and  doubtless  all  mght. 

Ov't  to  10**,  and  doubtless  all  night. 

Ov't  to  9^**,  and  doubtless  all  night. 

Fycl'r before 8**:  moon:  noA.B. seen:  afterthatto9**N. cl'ded. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't     Obs.  impos.  to  9**,  and  p.  all  night :  ov't  5**  to  6**  a.m.  of  1 1th. 

Al't  entirely  ov^t :  moon :  obs.  n'y  impos.  to  9*»  at  least :  no  A.B.  seen. 

Clear.    Moon.    No  A.B.  seen  to  9**. 

Ov't.    Obs.  impos.  to  9*». 

Ov't.    Obs.  impos.  to  9**,  and  doubtless  all  night 

Very  clear.     No  A.B.  to  10**. 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  most  of  the  night 

Clear,  chiefly.     A.B.*  (355) 

Clear.     Before  9**  saw  no  A.B.*  (356) 

Partly  cloudy  in  the  N.    No  A.B.  seen  to  9J**. 

Ov^t  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night 

0\\  and  snowing.    Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't  most  of  ev'g ;  ab't  7**  cl'ds  broke  a  few  minutes :  noA.B.  seen. 

Clear.     Occasionally  some  slight  suspicions  of  A.B.  to  9**.*     (357) 

Ov't     Obs.  impos.  to  9*».  and  doubtless  all  night. 

Ov't     Obs.  impos.  to  9^^.     Cleared  off  during  the  night 

Clear:  faint  auroral  light  in  N. ;  saw  no  streamers  to  9^^**.      (358) 

Ov't  and  snowing.    Obs.  impos.  to  10**,  and  d's  most  of  night 

CPr ;  at  9^**  growmg  hazy :  no  A.B.  to  9^** :  ov't  at  sunrise  of  29th. 

Ov't  and  snowing.    Obs.  impos.  to  9**,  and  doubtless  all  night 

Clear.    Moon  interferes.    No  A.B.  seen  to  10^**. 

Clear.    Moon.    No  A.B.  seen  to  9**.    Within  most  of  the  evening. 


Nov.  25Ul— Looking  frequently  from  6b  to  Oh,  I  saw  no  A.B.  Within  from  9h  to  lOh.  At 
10b  an  evident  A.B.,  a  general  light  along  N.  horiaon ;  about  lOh  20ni  several  streamera  ap> 
peared  6^  or  8^  higli,  and  bright 

Not.  90th. — I  could  not  discern  anr  A.B.  until  after  8b,  although  I  had  some  slkpht  suspidoni 
«f  one.    About  8b  90«  a  distinct  A.B.,  general  light ;  but  I  saw  no  streamers  to  8n  SOm. 

VoT.  37th. — Merely  a  general  light  on  N.  horizon,  of  about  40^  amplitude.  I  saw  no  stream- 
ers to  9b  ISa. 

IRas,  28th.— Looking  at  various  times  to  9b,  I  saw  no  AB. ;  the  N.  was  somewhat  obstructed 
by  clouds.  At  9b  90«.  on  going  out,  I  saw  a  small  segment  of  an  auroral  arch  in  N.E.  Watched 
It  tiU  10b  20^    No  other  auroral  indications. 

Nov.  29th.— A.B.  suspected,  but  no  certain  traces,  except  a  small,  fUnt,  transient  auroral 
patch  at  lOh. 

Nov.  80th.— At  5b  SOm  k,u.  of  Dec  1st,  saw  a  segment  of  an  auroral  arch  in  N.W.  untU  day- 
Vjdit  Interfered. 

l>ee.  17tk.— A  line  display  of  streamers,  red  and  white,  about  5b  55ai,  through  amplitude  of 
tfP  or  TOO.  to  an  altitude  of  50<'.    After  6b  15m,  not  much  display  to  9h  at  least 

Dec.  18th.— Wlthhi  doors  fh>m  9b  to  10b.  At  10b  found  the  AB.  visible,  low  In  the  N.  mode- 
lately  bright,  amplitude  i^ut  40^,  altitude  not  more  than  5<>.  I  saw  no  streamers  in  twen^ 
minutes. 

Pec.  28d.— A3,  general  light  at  9b  aOm,  saw  no  streamers.    [F.  B.] 
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Ov't    Obfi.  impos.  to  10*».    From  S"*  to  6"*  a.m.  clear,  and  no  A.B. 

Clear.    Moon.    No  A.B.  seen  to  9**.    No  A.B.  at  6**  a.m.  of  3d. 

Clear.    Moon.    No  A.B.  seen  to  10**. 

CPy  early  in  evV ;  after  7 V*  Di'y  cl'r :  moon :  no  A.B.  seen  to  9^*. 

Mostly  clear.    Moon.    No  A.B.  seen  to  10**. 

Very  clear.    Moon.    No  A.B.  seen  to  10**.^ 

Clear.    Moon.    No  A.B.  seen  to  9J**.    Within  most  of  evening. 

Ov't    Obs.  impos.  to  9J**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  10**.    Cleared  off  during  nidht. 

M'y  cPr,  but  cirri  about  N. :  moon  after  7^** :  no  ATfe.  seen  to  9**. 

Clear.    No  A.B.  to  9**. 

Clear.    No  A.B.  to  9**. 

Ov't.    Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't.    Obs.  impos.  to  9**,  and  probably  all  night.* 

OvH  to  about  10**.*  (359) 

Clear.    No  A.B.  to  10**,  but  occasionally  suspected. 

Clear.    No  A.B.  to  10**. 

Clear.    No  A.B.  to  9^**. 

Clear.    No  A.B.  to  10** ;  between  9**  and  10**  some  faint  suspicions. 

Ov't.    Obs.  impos.  to  10**  at  least.    Cleared  off  during  the  night 

Nearly  ov't  to  6^**;  ov't  at  9**  and  to  10** :  obs.  impos.:  cl'r  at  6**  a.m. 

M'y  ov't :  no  A.B,  seen  to  9^** :  [tolerably  cl'r  part  of  ev'g.  (F.  B.)] 

Clear.    No  A.B.  to  10**.* 

Ov't    Obs.  impos.  to  9**,  and  probably  all  night 

Ov't    Obs.  impos.  to  9^**  at  least 

Much  clouded:  no  A.B.  seen  to  10**;  obs.  nec'y  very  imperfect 

Clear.    No  A.B.  to  10^**. 

Ov't    Obs.  impos.  to  9**,  and  doubtless  all  night 

Ov't    Obs.  impos.  to  9**,  and  doubtless  all  night* 

M'y  ov't:  obs.  impos.  to  10**,  and  d's  all  n't:  did  not  obs.  personally. 

Cl'r  to  ab't  9**,  when  cl'ds  began  to  fill  the  sky:  moon:  noA.B.to9\ 

Much  obsc.  by  cl'ds :  moon :  no  A.B.  seen  to  8** :  obs.  nec'y  imperC 

Mostly  ov't    Moon.    Obs.  impos.  to  9^**,  and  probably  all  mght 

Clear.    Moon.    No  A.B.  seen  to  9**. 

Partly  cl'r :  moon :  no  A.B.  seen  to  10** :  cl'ds  interf  considerably. 

Much'cl'ded  early :  moon :  obs.  unc. :  n'y  cl'r  ab't  9**,  and  no  A.B. 

Snowing  to  ab't  8** ;  at  9**  cl'ring ;  at  10**  very  cl'r  except  cl'd  low  in 

Clear.    Moon.    No  A.B.  seen  to  9J**.    [N. :  moon :  no  A.B.  at  10**. 

Ov't    Obs.  impos.  to  10|**  at  least. 

Clear  most  of  ev'g,  N.  becoming  cloudy  about  9**.    No  A.B.  to  9**. 

Ov't :  obs.  impos.  to  9** :  soon  after  cl'ds  broke,  and  moon  rose. 

Ov't    Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  and  snowing,    Obs.  impos.  to  9**,  and  probably  most  of  night. 

Mostly  clear.*  (360) 

Much  embarrassed  by  clouds.     No  A.B.  seen  to  9^**. 

Clear.    No  A.B.  to  9^**.     Within  from  8^**  to  9^**. 

Clear.    A.B.*  (361) 


Jan.  14th. — N.  appeared  lighter  than  other  parts,  causing  suspicion  of  A.B. 

Jan.  15th.— At  lOh  clouds  were  breaking  away  in  the  N.  and  revealed  auroral  light.  I  saw  no 
streamers,  but  did  not  watch  long. 

Jan.  23d. — Between  9h  and  lOh  I  snspected  the  reflection  of  an  aurora  below  the  horizon. 

Jan.  2Qth.— Rain  in  the  night  About  9h  the  N.  horijeon  seemed  to  be  lighter  than  other 
quarters,  perhaps  moonlight,  perhaps  A.B. 

Feb.  iStlL— A.B.  fidnt  and  doubtftil  to  7b  45ai,  when  it  was  decided.  Amplitude  70^  mora  or 
less,  with  some  streaming.    I  saw  no  streamers  hls^er  tlum  lO^'.    At  Qb  ana  after  cloudy. 

Feb.  16th.— Slight  and  uncertain  until  about  9b  dOn,  when  and  after  to  10b,  it  was  plain ;  but 
then  <ml7  an  iUnmination  along  N.  horijeon,  amplitude  40^,  altitude  2^  or  8^.   I  saw  no  streamer!. 
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Herrick^s  Auroral  Register. 

Ov\    Obs.  impos.  to  9**,  and  doubtless  aU  night. 

Much  clouded  early  part  of  evening.* 

Clear.*  (362) 

Ov't.     Obs.  impos.  to  O**,  and  doubtless  all  night. 

Cl'r  to  ab't  8^,  then  cPding  •  by  ^^  ov't.  and  so  to  lO"* :  no  A.B.  to  8^ 

Ov't  and  snowing.     Obs.  impos.  to  9^^,  and  probably  all  night. 

Clear.* 

Ov't.    Obs.  impos.  to  9**.  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10*^,  and  doubtless  all  night. 

Ov't ;  slight  ram  and  sleet.     Obs.  impos.  to  9^,  and  d's  all  night. 

Ov't.     Obs.  impos.  to  9^*^,  and  doubtless  all  night 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Mostly  ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  Q^^^  and  doubtless  all  night. 

Too  cloudy  for  obs.  to  9^.    At  10^  clear,  and  no  A.B.    Moon. 

Clear.    Moon.    No  A.B.  seen  to  9**. 

Clear.    Moon.    No  A.B.  seen  to  10^. 

Ov't.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

Cl'r  after  8**  or  8j^ :  moon :  no  A.B.  seen  to  9i^ :  oV^ 

Clear. 

Clear. 

Clear. 

Clear. 

Ov't. 


(363) 
(864) 


y  early  in  ev'g. 

Moon.    No  A.B.  seen  to  10^^. 

Moon,     No  A.B.  seen  to  10^. 

Moon  after  about  8'».    No  A.B.  to  9*». 

No  A.B,  to  ^\ 
Obs.  impos.  to  lOj^. 
Mostly  clear.    No  A.B.  to  9*». 
Ov't.     Obs.  impos.  to  9^^,  and  doubtless  all  night. 
Ov't  and  raining.     Obs.  impos.  to  11^. 
Clear.    No  A.B.  to  10i\ 
Ov't.     Obs.  impos.  to  9^^. 
Clear,    A.B.  all  the  evening.* 
Clear.     Slight  A.B.* 

Ov't.    Obs.  impos.  to  9**,  and  doubtless  all  night.    Rain. 
Ov't  and  showery.    Obs.  impos.  to  10^,  and  doubtless  all  night. 
Very  clear.     No  A.B.  to  10**. 

Mostly  clear,  but  growing  cloudy  about  9**.     No  A.B.  to  9^**. 
Mostly  clear,  but  hazv  about  horizon.     No  A.B.  to  9^**. 
Ov't  and  raining.     Obs.  impos.  to  9**,  and  doubtless  all  night. 
Ov't  and  snowing.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 
Ov't  and  raining.     Obs.  impos.  to  9**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  9**,  and  probably  most  of  the  night. 
Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 
Partly  clear.     Moon.    No  A.B.  to  9^,  but  obs.  neo'y  imperfect. 
Very  clear.    Moon.    No  A.B.  seen  to  10**.* 
Clear.    Moon.    No  A.B.  seen  to  9^**.  [obs.  impos. 

M'y  cl'y,  and  ab't  9**  and  after  ov't :  moon:  no  A.B.  seen  to  9** ;  after 


Feb.  18th. — A.B.  then  saspected.  May  have  been  due  to  contrast  of  open  sky  with  donda. 
After  8b  to  9fa  80ni  nearly  clear  and  no  iLB.    From  5h  to  6h  a.m.  of  19th  clear  and  no  A.B. 

Feb.  19th.~Early  part  of  evenlnj?,  no  A.B.  discernible  until  between  7h  and  81i.  About  7li  40m 
the  AB.  bright,  79^  amplitude,  and  10^  altitude;  scarcely  any  streamers. 

Feb.  28d.— At  7h  SOm  and  other  times  suspected  a  faint  auroral  light,  but  could  not  be  abso- 
lutely certain.    Watched  to  lOh. 

March  18th.'An  arch  of  about  lOQo  ampUtude,  and  lOo  to  15o  altitude  at  vertex,  with  a  ibw 
streamers  now  and  then.    Visible  up  to  nildnight  at  least. 

March  19th.— A  fidnt  light  on  N.  horizon,  viiBible  from  Th  20ni  to  Sh.  After  8li  and  up  to  9h, 
I  could  see  no  trace  of  it 

April  1st.— A.B.  strongly  suspected  by  F.  B.,  but  no  streamers  seen. 
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Mostly  ov't.    Moon.    Obs.  impos.  to  9^^,  and  probably  all  night. 

Clear  most  of  evening.    Moon.     No  AB.  seen  to  9f**. 

Clear.     Moon.     No  A.B.  seen  to  9\ 

M'y  ov't :  moon :  no  A.B.  c'd  be  seen ;  obs.  n'y  or  quite  impos.  to  9**. 

Within  doors  from  7*^  to  8f^.* 

Clear.    No  AB.  to  10^**.    Moon  after  about  9*». 

Ov't  and  raining.     Obs.  impos.  to  10^^,  and  doubtless  all  night 

Very  clear.    No  A.B.  to  10*^. 

Clear.     No  A.B.  to  IQ\^,    Growing  cloudy  after  9**. 

Ov't :  obs.  impos.  to  10^,  p.  much  later :  cl'ds  broken  here  and  there. 

Mostly  clear,  except  near  N.  horizon.* 

Clear.    No  A.B.  to  10\ 
I  Mostly  ov't.* 

I  Clear.     No  A.B.  from  9^^  to  10^.    Within  the  house  before  this. 
I  Ov't  and  raining.     Obs.  impos.  to  10^,  and  probably  all  night, 
i  Clear.     No  A.B.  to  10^,  and  none  from  \^  to  2*^  a.m.  of  20th. 

Clear.* 

Mostly  ov't,  but  tolerably  clear  after  9**.     No  A.B.  seen  to  10**. 
\  Clear.    No  A.B.  to  9i^ 

;  Ov't.     Obs.  impos.  to  9|^,  and  probably  all  night. 
•  Mostly  clear.     Within  from  8»»  to  10^.    No  A.B.  at  10^,  or  to  10^. 
I  Clear.     Within  doors  from  7^*"  to  ^\    No  A.B.  at  ^^,  or  to  \0\ 
■Clear.     Moon.    No  A.B.  seen  to  10**.  [after. 

Crrtoab't9**;  aft.  growing  cl'y  to  lO"*:  moon:  no  A  B.  seen  to  9**  or 

Ov't  and  raining.     Obs.  impos.  to  9^**. 

Clear.    Moon.     No  A.B.  seen  to  9^**.     Obs.  imperfect. 

Mostly  ov't.    Moon.    About  9^**  clear  spaces.    No  A.B.  seen  to  9^. 

Partly  clear.    No  AB.  to  9^**.    Did  not  observe  personally. 

Clear.     Moon.    No  AB.  seen  to  10*». 

N.  obsc.  at  8|»» :  moon.  [F.  B.]    E.  C.  H.  in  N.  Y.  City :  ov't  at  9>». 

Ov't  to  9**,  and  d's  later.    [F.  B.]    In  N. Y. :  obs.  n'y  impos.  at  9^^ 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 
!  Ov't.    Obs.  impos.  to  9^**,  and  doubtless  all  night. 
I  Ov't  and  rainy.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 
j  Ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 
'Chiefly  clear,  but  hazv.     No  AB.  to  9f'». 

Much  clouded.    No  AB.  to  10**. 
,  Partly  clear,  but  very  hazy.     No  A.B.  seen  to  9^. 

Ov't  and  rainy.     Obs.  impos.  to  midnight. 

'Mostly  cl'y ;  later  in  evening  clouds  broken.    No  AB.  seen  to  9^. 
j  Cloudy,  and  then  clear.     No  A.B.  to  9^. 
j  Mostly  cloud V.    No  A.B.  seen  to  9^**,  but  obs.  uncertain. 

Much  cloudea.     Obs.  nearly  impos.    No  A.B.  seen  to  10"*. 
!  Clear.    No  AB.  to  10\    Withm  from  9^^  to  10^. 
i  Clear.    No  AB.  to  10\ 
Mostly  clear,  but  hazy.     No  AB.  to  9 J**. 
I  Ov't.    Obs.  impos.  to  9  J**,  and  doubtless  all  night. 


April  Sth. — ^From  this  to  9b  15in,  sky  mach  clouded.  Moon.  Obseiration  Tery  much  embai^ 
imtsed.    Some  suspicions  of  A.B.f  but  hard  to  determine,  to  9h  ISm. 

April  14th. — No  A.B.  certainly  seen,  but  somewhat  suspected  about  9h  45m ;  dottds  in  N. 
make  It  uncertain. 

April  16th.— Some  suspicions  of  unusual  light,  but  probably  due  to  contrast  of  sky  and 
cloud:  this  about  9h. 

April  20th.— Some  suspicions  of  A.B.  between  9h  and  lOh,  but  no  certainty  to  10b. 

14 


Digitized  by 


Google 


]/a 


June 


1 06  HerricVa  Auroral  Heffister. 

Mostly  ov't.    Obs.  impos.  to  9J**,  and  doubtless  much  later. 
Mostly  clear.    No  A.B.  to  9^**. 
Ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  9|**,  and  probably  all  night. 
Clear.    No  A.B.  seen  to  9^**.    Moon  begins  to  interfere. 
Ov't.     Obs.  impos.  to  9^,  and  probably  all  night. 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night.    Rain  in  night. 
Ov't  and  rainy.     Obs.  impos.  to  lOj**,  and  doubtless  all  night. 
Ov't  and  rainy.    Obs.  impos.  to  9**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  9^^,  and  doubtless  all  night. 
Mostly  ov't.     Moon.     Obs.  impos.  to  9^,  and  prob.  all  night. 
Ov't.     Obs.  impos.  to  9^**,  and  probably  all  night. 
Mostly  clear  to  about  91**.    Moon.*  [fore  too  cl'y  for  obs, 

M'y  ov't  to  10^ :  moon :  ab't  10*"  N.  tolerably  cl'r :  no  A.B.  seen :  be- 
Clear.  Moon.  No  A.B.  seen  to  lO**.  [play  c'd  not  have  been  seen. 
Sky  embarrassed  by  cirri :  moon :  no  A.B.  seen  to  10** ;  a  mod.  di»- 
Cirrous  cl'ds :  moon :  obs.  n'y  impos.  to  10^,  p.  all  n't :  no  A.B.  seen. 
Clear.    No  A.B.  to  9f*». 

Ov't.     Obs.  impos.  to  9^^**,  and  doubtless  all  night. 
Clear.     No  AB.  to  10»». 

Cl'r,  but  som't  hazy.     No  A.B.  10**  to  lOi**.    Within  previously. 
Clear.*  (365) 

Ov't.     Obs.  impos.  to  10^^,  and  probably  all  night. 
Ov't.     Obs.  impos.  to  10 J**,  and  doubtless  all  night. 
Clear  to  10*»,  but  somewhat  hazy :  no  A.B.  to  lO** :  at  10j*»  N.  ov't. 
Clear.     No  A.B.  to  10\ 
Clear.    No  A.B.  certainly  seen  to  9**  50°*.* 
Clear.     No  A.B.  to  10^ 

Clear,  though  somewhat  hazy  about  hoiizon.     No  A.B.  to  10**. 
Clear.     No  A.B.  to  10i»». 

Clear,  but  hazy  about  horizon.     No  A.B.  to  10^. 
Clear  but  hazy  and  dusty.    No  A.B.  to  10^. 
Clear.     No  A.B.  to  9»»  60". 
Ov't.    Obs.  impos.  to  9f*». 
Clear.    Moon.     No  A.B.  at  11^**. 
Clear.    Moon.     No  A.B.  to  10^ 
Mostly  clear.    Moon.     No  A.B.  seen  to  10*. 
Ov't  and  rainy.     Obs.  impos.  to  IH^,  and  doubtless  all  night. 
Clear.    Moon.     No  A.B.  seen  to  10**. 
Clear.    Moon.     No  A.B.  seen  to  10**. 
Mostly  clear.    Moon.     No  A.B.  seen  to  10**. 
Clear.    Moon.     No  A.B.  seen  to  10**. 
Clear  between  9**  and  10**.    Moon.     No  A.B.  seen  to  10\ 
Mostly  ov't.    Moon.     Obs.  impos.  to  9^**. 
Ov't.     Obs.  impos.  to  9^**. 

Many  cirrous  clouds :  moon :  obs.  n'y  impos.  to  9^** :  no  A.B.  seen. 
Ov't.     Obs.  impos.  to  9^^**. 
Ov't.     Obs.  impos.  to  9f**. 

Ov't.     Obs.  impos.  to  9f **,  and  probably  all  night. 
Clear  to  9^**,  and  no  A.B.    After  9^**  ov't  to  9^  60",  and  p.  all  n't. 
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Jane  8d.— Then  and  after,  thinly  overcast.  No  A.B.  certain ;  yet  at  9h  80m  the  N.  seemed  nn- 
UBoally  liffht,  exciting  some  suspicions  of  A.B.    Cloudy  during  the  night  probably. 

June  12th.— ^me  soBpicions  of  auroral  light  about  10b,  but  not  certain.  [A.B.,  seen  by  Mr. 
Charles  R.  Goodrich  (Senior  Class)  about  lib.    A  few  streamers  were  seen,  but  no  great  display.] 

June  17th.— About  9b  45m  suspected  a  very  &lnt  light  in  N. 
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Very  clear.    No  A.B.  at  10^. 

Clear.     A.B.  about  9f »» to  10*».*  (366) 

Clear.    No  AB.  to  10»». 

Cloudless,  but  very  hazy.     No  AB.  seen  to  10^. 

Clear,  except  a  little  cloudiness  about  the  N.    No  AB.  to  9J**. 

Clear  for  the  most  part,  but  N.  somewhat  cloudy.     No  AB.  to  10**. 

Cloudless,  but  hazy.    No  A.B.  to  10^.     Did  not  observe  personally. 

Clear,  except  a  few  clouds  in  N.     No  AB.  to  10*^  lO"'. 

Mostly  clear  to  about  9^^,  after  which  ov't.     No  A.B.  to  9^**. 

Ov't.     Obs.  impos.  to  9|^**,  and  d's  all  night.    Showers  in  the  night. 

Much  cl'ded,  after  9^*^  wh'y  so :  no  AB.  seen  to  9^^ ;  obs.  n'y  impos. 

Clear.     No  AB.  to  ^^. 

Mostlv  clear.     Slight  AB.  between  9*»  and  10^.*  (367) 

M'y  cf'r  to  9i*',  aft.  cl'y  to  10**,  and  obs.  impos. :  no  AB.  seen  to  9^**. 

Ov't  and  drizzling.     Obs.  impos.  to  9^**,  and  probably  all  night. 

Ov't  and  showery.     Obs.  impos.  to  9^**,  and  probably  later. 

M'y  cPr,  but  many  long  cirrous  cPds :  moon :  no  AB.  seen  to  10\ 

Clear.     Moon.     No  AB.  to  10^**. 

Clear.     Moon.     No  AB.  to  9^**. 

Clear  in  part.     Moon.     No  AB.  to  10**. 

Ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 

CPr  early:  moon:  no  A.  B.  seen  to  9^** :  bet'n  ll**and  12**  N.ov\ 

Mostly  clear.     Some  cirri     Moon.     No  AB.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  10**.     No  good  obs. 

Ov't.     Obs.  impos.  to  9^**,  and  doubtless  later. 

Mostly  ov't.     Obs.  impos.  to  9**,  and  probablv  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  probably  all  night. 

Clear.    No  AB.  at  9^**. 

Clear.     No  AB.  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  all  night.     Rain  in  the  night. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  probablv  all  night. 

Mostly  ov't.     Obs.  n'y  impos.  to  9^**  at  least :  no  AB.  seen  to  9^**. 

Mostly  ov't  early  part  of  evening.* 

Ov't ;  copious  showers  in  night :  obs.  impos.  to  10**,  and  d's  all  n't,* 

Mostly  ov't     Obs.  impos.  to  9^**. 

Clear.     No  A.B.  to  10**.     Some  clouds  about  9f**. 

Mostly  clear,  but  N.  somewhat  obscured.     No  AB.  to  10^**. 

Clear.    No  AB.  to  10^ 

Clear.     No  AB.  to  10**. 

Clear.     No  AB.  to  9\ 

Clear.    No  AB.  to  10**. 

Clear.     No  A.B.  to  10^**. 

Partly  clouded.     No  A.B.  seen  to  9**. 

M'y  cl'ded,  and  after  9**  obs.  impos.  to  10** :  moon :  no  AB.  seen. 

Clear.    Moon.    No  AB.  to  10**. 

Clear.     Moon.     No  AB.  to  10\ 

Clear.    Moon.     No  AB.  to  9**. 

E.  C.  H.  at  Northampton,  Mass.    Clear.    Moon.     No  A.B.  to  10**. 

M'y  cl'r  to  ab't  1 0**,  no  AB.  seen :  soon  after  10**  ov't :  so  at  1 1^**,  and 

Nearly  clear.     Moon.     No  AB.  seen  to  9f  **.  [p.  all  night. 


July  12th.— Not  much  display,  li^ht  along  N.  horizon,  and  about  9h  50m  a  streamer  15^  high. 
Streamers  seen  by  Mr.  Francis  Bradley  about  9>i  SOm. 

July  23d.— Faint  light  low  on  N.  horizon.    I  saw  no  streamers. 

Aufc.  12th.— About  9h  40m,  sky  about  half  clear,  but  a  low  cloud  in  N.  Ko  A.B.  seen  to 
9h  45m,  yet  slightly  suspected. 

Aug.  13th.— At  Middlebury,  Yt,  A.B.  seen  by  Professor  A.  C.  Twining. 
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Oct. 


JBerricX?3  Awrorai  Hegister* 

MV  ovH :  moon :  obs.  n';^^  impos.  to  9^,  p.  all  night :  no  A,B.  seen. 

Ov't  and  raining.     Obs.  impos.  to  9^,  and  doubtless  all  night. 

Clear.    Moon.    No  A.B.  seen  to  10^. 

Clear.    Moon.    No  A.B.  seen  to  9^, 

Clear.    Moon.    No  A.B.  seen  to  10^. 

Ov't.    Obs.  impos.  to  9**,  and  doubtless  all  night. 

Clear.    Moon.    No  A.B.  seen  to  10*^. 

Ov't  and  raining.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Clear.     At  9^  to  9^*»  suspected  a  slight  A.B.*  (368) 

M'y  ov't :  showers  ab't  8^  and  9^*^,  mtervals  p'y  cl'r :  no  A.B.  seen. 


Clear.* 

Clear. 

Clear. 

Clear. 

Clear. 

Clear. 


No  A.B.  to  9J»>. 
No  AB.  to  9\ 
No  A.B.  to  9i\* 
No  A.B.  to  9\ 
No  A.B.  to  9\ 


(369) 


Mostly  ov't.     Obs.  impos.  or  nearly  so,  to  9^**. 

Nearlv  clear.     Probably  a  slight  A.B.*  (370) 

P'y  err  to  8**,  after  which  m'y  ov't :  no  A.B.  seen :  at  9^**  still  ov't. 

Mostly  clear  to  8:^'*  at  least.     A.B.  from  dark  onward,*  (371) 

Nearly  clear.     No  A.B.  to  9^\ 

Nearly  clear.     No  A.B.  to  10*». 

Nearly  clear.     Moon  begins  to  interfere.     No  A.B.  to  9^**. 

Ov't.     Obs.  impos.  to  9|^,  and  probably  all  night. 

Mostly  clouded,  but  clear  low  in  the  N.    Moon.* 

Mostly  ov't.     Moon.     Obs.  nearly  or  quite  impos.  to  9^**. 

Mostly  clear.     Moon.     No  A.B.  seen  to  9^^. 

Ov't  up  to  9^,  and  rainy.     Obs.  impos.     [F.  B.] 

Clear.     Moon.     No  A.B.  to  10\ 

Clear.     Moon.     No  A.B.  to  10^. 

Ov't.     Obs.  impos.  to  9^,  and  probably  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9^**.     Cleared  up  in  part  after  10**. 

Ov't.     Obs.  impos.  to  10^ 

Ov't.     Obs.  impos.  to  9^,  and  probably  all  night. 

Clear.     Moon  rose  about  S\     No  A.B.  to  9^**. 

Ov't.     Obs.  impos.  to  9^^,  and  probably  all  night. 

Ov't  and  stormy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  and  rainy.     Obs,  impos.  to  9**  at  least. 

Ov't.     Obs.  impos.  to  10^,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  9^**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 


Sept.  7th.— At  times  I  was  nearly  sure  of  one.  A  faint  light  of  lO^'  amplitude,  abont  nortli 
point  nearly.    I  saw  no  streamers. 

Sept.  9tfa.— A  iaint  A.B.,  as  I  think,  with  a  shade  of  doubt.  About  9h  to  9ii  15m  a  very  &int 
light,  like  a  just  perceptible  aurora. 

Sept.  12th.— AB.  seen  by  Mr.  John  Rockwell,  near  Portland,  Me.,  9b  aOm ;  two  arches,  high- 
est at  vertex  15^ ;  some  streamers.  At  Pittsfleld,  Mass.,  Mr.  S.  C.  Brace  saw  an  auroial  belt, 
spannine^  sky  from  £.  to  W.  horizon,  and  passing  overhead,  about  lib. 

Sept  i6th.— I  was  within  doors  from  7b  to  8h  45ra.  About  9b,  I  saw  what  I  took  to  be  a  seg- 
ment of  an  auroral  arch  low  in  the  N.,  and  only  W.  of  N.,  but  ten  minutes  after,  on  reaching 
an  open  place,  I  could  see  nothing  of  it,  and  1  waited  ten  minutes  without  seeing  any  more  (M 
it  The  N.  in  general  seemed  a  vcir  little  lighter  than  common,  but  was  slightly  ha^.  [A.B. 
seen  by  Mr.  Francis  Bradley  at  10b  ISm ;  no  streamers,] 

Sept  18th.— At  7b  58m  a  few  streamers  W.  of  N.  and  moving  W.,  altitude  at  top  aO^.  At 
8b  15m  all  faded,  and  I  retired.    [At  10b  80m  feint  Ught,  but  no  streamers.    (F.  B.)l 

Sept  23d.— About  9b,  had  some  suspicions  of  a  little  unusual  light,  probably  due  to  moon- 
light   Same  to  10b. 
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Ov't  to  9^^,  and  obs.  impos.    At  10**  clearing  up,  but  no  obs.  after. 

Ov't  to  10^  at  least,  and  obs.  impos. 

Clear.    No  A.B.  seen  certainly,  out  somewhat  suspected.*     ^372^ 

Clear.    A.B.  seen  about  10**.     [Streamers  seen  by  F.  B.]         (373) 

Nearly  clear.     N.  horizon  a  little  obscured.     No  A.B.  to  11**.* 

Py  cl  r  to  7**,  and  no  A.B.  seen ;  after  7**  ov't  to  10^**,  and  obs.  impos. 

Ov't.    Obs.  impos.  to  ll**,  and  doubtless  all  night. 

Mostly  ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Much  clouded.     No  A.B.  certainly  seen,  but  occasionally  susp. 

Clear.    Moon.    No  A.B.  seen  to  9**. 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  aU  night. 

Mostly  clear.    Sloon.     No  A.B.  seen  to  10**.* 

Mostly  clear  to  about  8** ;  after  8**  no  obs.  possible  to  10**  at  least. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Cloudless,  but  hazy  and  smoky.     Moon.     No  A.B.  seen  to  9^**. 

Mostly  ov't,  especially  after  9^     Moon.     No  A.B.  seen  to  8**. 

Clear.    Moon.    No  A.B.  seen  to  9**.  (?) 

Much  clouded.     Moon.     Obs.  nearly  or  quite  impos.  to  9**  at  least. 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  probaoly  all  night. 

Mostly  ov't.     Moon.     Obs.  nearly  impos.  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

N.  mostly  ov't,  and  obs.  impos.  to  9**.    Moon. 

Clear.     Moon.     No  A.B.  seen  to  9^**.     Within  from  7^**  to  9^**. 

Very  smoky  and  hazy :  moon :  obs.  n'y  impos.  to  10** :  no  A.B.  seen. 

M'y  ov't :  obs.  impos.  to  9**,  and  p.  all  nignt :  m'y  ov't  6**  to  6**  A.M. 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  ^  9^^**,  and  doubtless  all  night. 

Ov't  and  misty.     Obs.  impos.  to  10**,  and  doubtless  all  ni^ht. 

Ov't  and  rainy :  obs.  impos.  to  10**,  d's  all  n't :  thunder  and  ughtnine 

Ov't  and  rainy.     Obs,  mipos.  to  10**,  and  doubtless  later.    [ab't9*. 

Ov't.     Obs.  impos.  to  9^**,  and  probably  all  night 

Cl'r :  no  A.B.  to  8**,  when  much  obsc.  by  cl'ds :  at  6**  a.m.  cl'r,  no  A.B. 

Clear.     No  A.B.  to  10**.     Within  doors  from  7^**  to  9**.*         (374) 

Clear.     No  A.B.  to  10**.     Did  not  watch  personally. 

Cl'r,  but  rather  smoky  ab't  hor, :  no  A.B.  to  9^** :  within  from  7**  to  9**. 

Clear.    No  A.B.  to  10**. 

Very  much  cl'ded,  and  obs.  n'y  impos.  to  10**  at  least :  no  A.B.  seen. 

Mostly  ov't     No  AB.  seen  to  10**,  and  obs.  nearly  impos. 

M'y  ov't  to  7** ;  after  8**  wh'y  so :  obs.  impos.  to  10**,  and  d's  all  n't 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't    Obs.  impos.  to  10**,  and  doubtless  later.    Cleared  off  in  night 

Clear.     Moon.     No  A.B.  seen  to  10**.     Within  most  of  evening. 

Clear  early :  moon :  after  8**  ov't,  and  obs.  impos.  to  10**  at  least :  no 

Mostly  ov't.    Moon.    Obs.  impos.  to  10**.  [A.B.  seen. 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't     Obs.  impos.  to  10\     At  6|**  a.m.  of  26th  very  cl'r:  no  A,B. 

M'y  ov't  to  ab't  8** ;  after  that  m'y  cl'r :  moon :  no  A.B.  seen  to  9^*** 

Clear.     Moon.     No  A.B.  seen  to  9**. 

Much  clouded.     Moon.     Obs.  nearly  impos.  to  9^**.     No  A.B.  seen. 

Mostly  clear.     Moon.     No  A.B.  seen  to  10**.     Within  most  of  ev'g. 


Oct  18th.— At  lOh  an  A.B.,  low  down  but  plain ;  no  Btreamers.    [F.  B.] 
Oct  15tlL--A.B.  seen  at  Cambridge,  Enj?.    Ixmd.  PhU.  Mag.^eh.y  1850,  p.  116. 
Oct.  a2d.— A.B.  eeen  at  Greenwich,  Eng.    Lond,  FhU,  Mag.,  Feb.,  1850,  p.  116. 
Nov.  12th.— [A.B.  fix>m  lib  15m  to  Uh  45iii,  streamers.  (F.  B.)]    At  5h  JUt.  of  18(h  very  dear, 
andno  A.B. 
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Ov't. 
Ov't. 
MV  ov't 


Serrick^B  Auroral  Itegister. 

Mostly  clear.    Moon.    No  A.B.  seen  to  9^. 
Cloudy  in  part.    Moon.     No  A.B.  seen  to  9^,  but  obs.  very  one. 
Ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 
Ov't,     Obs.  impos.  to  10**,  and  probably  all  night. 
Ov't.     Obs.  impos.  to  9^*",  and  probably  all  night. 
Mostly  clear  to  about  8**,  after  cloudy  to  9**  at  least.    No  A.B.  seen. 
Clear  to  about  7**,  and  no  A.B. :  after  too  cl'y  for  obs.  to  9^^  at  least. 
Very  clear.     No  A.B.  certain  to  9^.*  (375) 

Mostly  ov't.    No  A.B.  seen  to  9^. 
Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 
Ov't  and  snowing.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Very  clear.     No  A.B.  to  10*». 

Clear.     No  A.B.  to  9^**.     Within  doors  from  6^**  to  9i**. 
Ov't.     Obs.  impos.  to  9** ;  about  9**  clearing,  but  not  about  N.  hor. 
Mostly  clear  after  8**.     No  A.B.  to  9^**. 
Mostly  ov't  to  9**. 

Ov't.     Obs.  impos.  to  9**,  and  probably  most  of  the  night. 
No  A.B.  to  8**.     Did  not  observe  personally.* 
No  A.B.  to  10**,  but  at  times  susp.  a  very  famt  light  on  hor. 

Obs.  impos.  to  9^**,  and  doubtless  all  night. 

Obs.  impos.  to  10**,  and  doubtless  later.  [personally, 

moon :  no  A.B.  seen  to  9** ;  obs.  n'y  impos. :  c  d  not  obs. 
Ov't.     Obs.  impos.  to  9**,  and  probably  most  of  tne  night. 
Mostly  ov't.     Moon.     Obs.  impos.  to  9**,  and  probably  all  night 
Ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 
Clear.    Moon.     No  A.B.  seen  to  9**. 

Mostly  clear.    Moon.     No  A.B.  seen  to  10**.    Within  most  of  ev'g. 
Clear.    Moon.    No  A.B.  seen  to  9^**. 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  10^^**,  and  probably  later. 
Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 
Mostly  clear.    Moon  after  7^**.     No  A.B.  seen  to  9**. 

Clear:  moon  late  in  ev'g:  no  A.B,  to  10**.     Within  most  of  ev'g. 

Ov't.     Obs.  impos.  to  10**,  and  probably  most  of  the  night. 

Ov't.     Obs.  impos.  to  9**,  and  probably  much  later. 

Ov't.     Obs.  invpos.  to  10**.     Clearing  off  soon  after  10**. 

Very  clear.     No  A.B.  to  10**. 

Clear  to  7**  at  least,  and  no  A.B. :  at  8^**  mostly  ov't,  and  p.  all  night 

Ov't :  some  sleet  and  much  rain  in  ev'g :  obs.  impos.  to  9%  p.  all  n't 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't:  obs.  impos.  to  9** :  cl'ring  soon  after :  [no  A.B.  at  9^**.  (F.B.)] 

Clear.     No  A.B.  to  9**. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Clear.     No  A.B.  to  10\* 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night* 

Clear.    No  A.B.  to  10**. 

Ov't.     Did  not  observe  personally. 

Clear,  for  the  most  part.     No  A.6.  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 


Dec  7th.— Abont  9h  Buspected  some  Mni  light  on  the  horizon.    [At  12^  A.B.,  no  ttreamen. 

Dec  17th.— A.B.  snspected  by  Mr.  Frands  Bradley  at  lib. 

Jan.  12th.— Abont  lOh  the  N.  seemed  to  be  a  very  little  lighter  than  the  rest  of  the  heavens. 
Jan.  ISth.— At  6h  k,u,  of  14th  stiU  wholly  overcast,  and  M.  appeared  much  lighter  than  the 
rest  of  the  sky.    Perhaps  due  to  A.B.,  or  to  thinness  of  dond  there. 
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Ov't  to  about  9^.    Between  9^  and  10**  clearing  up.*  (376) 

Clear:  no  A,B.,  or  perhaps  about  10**  ground  for  slight  suspicion. 

Thinly  ov't.     Moon.     No  A.B.  seen  to  9**,  and  obs.  neariy  impos. 

Ov't  and  rainy.     Obs.  impos.  to  10*»,  and  doubtless  all  night. 

Ov't  early  in  ev'g,  clear  later.     Moon.     No  A.B.  seen  to  10^**. 

Clear.    Moon.    No  A,B.  seen  to  lO**. 

Mostly  ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Mostly  ov't.     Moon.     No  A.B.  seen  to  10**,  but  obs.  nearly  impos. 

Ov't     Obs,  impos.  to  10**. 

Clear  and  mild.     Moon.     No  A.B.  seen  to  9^^**. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Clear.    Moon  after  about  7|**.     No  A.B.  seen  to  10**. 

Clear.     Moon  after  8|**.     No  A.B.  to  lO^**. 

Much  clouded.     No  A.B.  seen  to  10**,  but  obs.  necessarily  unc. 

Cl'r  first  part  of  ev'g,  becoming  cl'y  bet'n  9**  and  10** :  no  A.B.  to  9**.* 

Ov't;  ram.     Obs,  impos.  to  10**,  and  doubtless  all  night. 

Clear :  a  very  faint  aur.  light  in  N.  ab't  9** :  I  saw  no  streamers,  (377) 

Ov't  early.     After  8**  clear,  and  no  A.B.  to  9**. 

Very  clear.     No  A.B.  to  lOj**,  yet  faintly  suspected  about  10**. 

Clear  early  part  of  evening.     A.B.  about  7**.*  (378) 

Pycl'r:  no  A.B.  to7**orat  10**:  cl'ds  impair  obs. :  within,  7**  to  10^ 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Very  clear.     No  A.B.  to  9**.     At  6**  a.m.  clear,  and  no  A.B. 

Mostly  cloudy  to  10**.*  ^379) 

Muchcl'ded;  obs. impaired :  ab't  10** cl'r;  no A.B., yet som't oosc. 

M'y  cl'r,  yet  hazy :  ab't  10**  m'y  cl'r,  except  cl'd  low  m  N. :  no  A.B. 

Ov't  and  rainy  before  7** ;  at  8**  and  after  clear,  and  no  A.B.  to  10^. 

Clear.     No  A.B.  to  8**.     [Or  to  \\\     (F.  B.)] 

Clear.     No  A.B.  to  8i^ 

Clear.     Moon  begins  to  interfere.     No  A.B.  to  9**. 

Mostly  clear.     Moon.     No  A.B.  seen  to  9}**. 

Clear.     Moon.     No  A.B.  seen  to  9**. 

Ov't     Obs.  impos.  to  10**. 

Mostly  clear.    Moon.    No  A.B.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  10^**.*  (380) 

Clear.    Moon.    No  A.B.  seen  to  9**.    Did  not  observe  personally. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  ni^t 

Mostly  clear.     Moon.     No  A.B.  seen  to  10**.    Within  from  8**  to  9^**. 

Mostly  clear.    Moon.    No  A.  B.  seen  to  10^**.    Within  most  of  ev'g. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't     Obs,  impos.  to  10.** 

Chiefly  clear  early  in  ev'g :  about  10**  and  after  ov't :  no  A,B.  to  9**. 

Clear.     No  A.B.  to  9**,  and  none  at  5**  a.m.  of  4th.* 

Clear.     A.B.  most  of  evening  to  10**  at  least*  (381) 

Jan.  18th.— About  lOh  A.B.  bright.  I  8aw  no  streamers,  looking  a  few  minuteS)  bat  only  a 
strong  li^t  about  5<»  high,  amplitude  60o  to  70<'. 

Feb.  1st. — About  lOh  strongly  suspected  some  auroral  light  low  in  the  N. 

Feb.  <kh.— A  mere  general  light  low  on  N.  horizon.  I  saw  no  streamers,  watching  fiye  or 
ten  minutes.    Within  doors  from  7b  SOm  to  lOh.    At  lOh  whoUv  overcast. 

Feb.  llth.— At  lOh  nearly  clear,  except  low  cloud  in  N.  and  N.W.  No  A,B.  then.  [At  lib, 
A.B.,  low  general  light,  no  streamers.    (F.  B.)]     Possibly  this  refers  to  the  12th. 

Feb.  22<L— At  llli  an  A.B.,  imperfect  arch  4^  to  5o  high,  50<>  to  60^  amplitude.  No  stream- 
ere.    [F.  R] 

March  Sd.— A.B.  most  probably,  at  llli.    [F.  B.] 

March  4th.— Little  general  light ;  groups  of  streamers  now  and  then,  20^  to  80^  high  at  top, 
mnd  chiefly  £.  of  N. 
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HerricK^a  Auroral  Register. 

Clear.    No  A.B.  to  10»». 

Ov't;  copious  rain.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Clear.     No  A.B.  to  10»». 

Ov't.     Obs.  impos.  to  9^'*. 

Clear.     A.B.,  slight.*  (882) 

Mostly  clear  to  about  10**.*  [A.B.  seen  to  10**. 

M'y  ov't :  obs.  n'y  impos.  below  alt.  of  40°  to  9^** ;  clearer  after :  no 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.     No  A.B.  to  10**.     Within  doors  from  7**  to  9\ 

Clear.    No  A.B.  to  9**. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  8**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Very  clear.     Moon.     No  AB.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

At  9**  N.  ov't,  and  obs.  impos.     Within  doors  from  7**  to  9**. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Clear.     Moon.     No  AB.  seen  to  9^**. 

Clear.     Moon.     No  AB.  seen  to  9i**.* 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Ov't :  obs.  impos.  to  10**,  and  d's  all  night.    Did  not  myself  observe. 

Clear.     Moon.     No  AB.  seen  to  9**. 

Clear.     Moon.     No  AB.  seen  to  9^**.  [imperfect. 

Som't  hazy  and  cl'y.     Moon.     No  AB.  seen  to  9^**,  but  obs.  nec'y 

Clear.     Moon  after  9**  25"*.*  (383) 

Mostly  clear,  though  hazy  about  horizon.     No  AB.  to  10**. 

Cloudless,  but  hazy  towards  horizon.     No  AB.  to  10**. 

Ov't  and  rainy.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10^**,  and  probably  all  night. 

Ov't  and  snowing.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Partly  clouded  to  about  9** ;  after  that  clear.*  (384) 

Clear.     A.B.,  slight  to  9**.*  (385) 

Clear  after  8** ;  previously  more  or  less  cloudy.* 

Clear.     No  AB.  to  9^**. 

Clear.    No  AB.  to  9i**. 

Hazy,  and  after  9**  nearly  ov't.     No  AB.  to  9^**. 

Clear,  chiefly.     No  AB.  to  10**.     Within  doors  most  of  evening. 

Ov't.    Snow  squalls.    Obs.  impos.  to  9^**,  and  d's  much  later. 

Clear.    No  AB.  to  9**. 

Clear.    No  AB.  to  10**. 

Clear.    Moon.    No  A.B.  seen  to  9^**. 

Clear.    Moon.    No  AB.  seen  to  10**. 


March  10th.— Not  seen  to  aboat  lOh,  when  there  was  a  general  light  along  the  N.,  about 
40^  amplitude,  and  ^  altitude.    1  saw  no  streamers,  but  did  not  watch  many  minutes. 

ICarcn  11th. — No  A.B.  to  lOh,  yet  about  lOh  somewhat  suspected. 

March  25th.— Brilliant  display  of  A.B.  at  New  Tork  at  4b  a.m.  of  saSth,  according  to  if.  Y. 
Spectator  of  28th  inst. 

BCarch  Slst— A.B.  not  very  conspicuous.  Amplitude  40^  or  50°,  altitude  6^  to  8^.  I  saw  no 
streamers,  while  looldng  ten  minutes  about  9b. 

April  etk— A.B.  beginning  at  dusk.  Amplitude  of  light  100«  to  110«  altitude  20«  to  aO®, 
mudi  diflfhse  light,  somewhat  reddened.  I  saw  not  many  streamers.  The  display  was  how- 
ever  considerable. 

April  7th.— A  general  light  80^  amplitude,  more  or  less.  I  saw  no  streamers.  Altitude  5^ 
or  7^. 

April  StiL—No  A.B.  to  lOli,  or  possibly  a  very  fidnt  light  about  lOh. 
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Clear. 
Ov't. 
Ov't 
Ov't 


June 


M'y  cl'r.    Moon.    N"o  A.B.  seen  to  10**.    Did  not  myself  observe. 
Clear.    Moon.    No  A.B.  seen  to  10*». 
Mostly  ov't.     Obs.  impos.  to  9"*. 

Clear.    Moon.    No  A.B.  seen  to  9**.    A  cloud  on  N.  hor.,  5°  high. 
Ov't  and  misty.     Obs.  impos.  to  11**,  and  doubtless  all  night 
Clear.    Moon.    No  AB.  seen  to  10^**. 
Moon.    No  AB.  seen  to  9**. 

Moon.     Obs.  impos.  to  10*»,  and  doubtless  all  night. 

Obs.  impos.  to  9*,  and  doubtless  all  ni^ht. 

Obs.  impos.  to  9|**,  and  probably  all  night 
Ov't;  rain  after  8*».     Obs.  impos.  to  10^,  and  doubtless  all  night 
Clear.    No  AB.  to  lO^K 
Clear.     No  AB.  to  9^"*. 
Clear.     No  AB.  to  10*». 
Clear.     No  AB.  to  10»». 
Half  clear.    No  AB.  to  9^ 
Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't.    Obs.  impos.  to  9**,  and  doubtless  all  night.    Abundant  rain. 
Half  clear ;  many  clouds  about  the  N.     No  AB.  to  9^**. 
Nearly  clear.*  (386) 

Ov't     Obs.  inipos.  to  10**,  and  doubtless  all  night 
Clear.     No  AB.  to  10**.  [after  10** :  saw  no  AB. 

Cl'r  to  8}** :  no  AB.  [F.  B.]   E.C.H.  at  N.  York :  cl'y  early ;  m'y  cl'r 
Clear.     No  AB.  seen  to  9^**.     Did  not  personally  observe. 
Clear.     A.B.  from  dusk  to  9^**  at  least*  (387) 

Mostly  ov't.     Obs.  nearly  or  quite  impos.  to  9^**. 
Ov't     Obs.  impos.  to  9^^  at  least. 
Ov't    Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't.    Moon.    Obs.  impos.  to  10^. 

No  obs.  here.  [F.B.]   E.C.H.  at  N.  Y. :  clear:  no  AB.  seen  to  10**. 
Clear.    Moon.    No  AB.  seen  to  10**. 
Clear.    Moon.    No  AB.  seen  to  9f**. 
Clear.    Moon.    No  AB.  seen  at  9^**. 

Clear.     No  AB.  to  9^**.  [sonally. 

Ov't  and  r'y :  obs.  impos.  to  10**,  and  d's  all  n't :  did  not  observe  per- 
Ov't;  rainy.     Obs.  impos.  to  11**,  and  doubtless  all  night 
Much  clouded.    Moon.     Obs.  nearly  impos.  to  10**.     No  AB.  seen. 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  10**,  and  probably  all  niffht. 
Partly  clear  to  9^,  after  that  nearly  clear.     Moon.* 
Ov't ;  thunder  shower  bet'n  8**  and  9** :  obs.  impos.  to  9^**,  p.  all  n't 
Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't.    Obs.  impos.  to  10**,  and  probably  all  night. 
Clear.    No  AB.  to  10**. 
Mostly  clear.    N.  partly  obscured  by  clouds.* 
Mostly  ov't     Obs.  nearly  impos.  to  10**.    No  AB.  seen. 
Clear.     No  AB.  to  10\ 
Clear.     No  A.B.  to  lOj**. 


Mav  7th. — A.B.  from  dusk  onward.  Amplitude  80^,  more  or  less,  altitude  of  arch  6^  to  10^ ; 
occasional  fidnt  streamers  IQo  to  12o  high ;  arch  not  distinct,  bat  rather  bright.  Watched  to 
gb  SOn  only. 

May  12th.— An  imperfect  arch  of  light  Just  aboye  the  N.  horizon,  8^  or  4^  elevated  at  center ; 
amplitade  60^.  more  or  less.    I  saw  no  streamers. 

Hay  27th.— No  A.B.  seen  to  lOb,  yet  somewhat  suspected. 

June  2d.— No  A.B.  to  9fa  SOm,  but  slightly  suspected  about  that  time. 
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July 


No  A.B.  seen  to  10**,  but  obs.  n'y  impos. 


SerricK's  Auroral  RegUter, 

Clear  in  general,  but  hazy  around  horizon.     No  A.B.  to  10^. 

Clear  in  general,  but  very  hazy  around  horizon.     No  A.B.  to  10*. 

Ov't.     Obs.  impos.  to  10%  and  probably  all  night. 

Ov't.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

M'y  ov't :  ohs.  n'y  impos.  to  \0\^ :  no  A.B.  cert,  seen ;  some  slight 

Clear.     No  A.B.  to  10**.  [suspicions. 

Clear.     No  A.B.  to  10^*. 

Clear.     No  A.B.  to  10*. 

Mostly  clouded.     Moon. 

Partly  cloudy.     Moon.     At  11*  no  A.B.  seen. 

Clear.     Moon.     No  A.B.  seen  to  10*. 

Clear.     Moon.     No  A.B.  seen  to  10*. 

Ov't.     Obs.  impos.  to  10*,  and  probably  all  night. 

Clear.     Moon.     No  A.B.  seen  to  10*. 

Ov't;  rain.     Obs.  impos. 

Clear.     Moon.     No  A.B.  seen  to  10 J*. 

Ov't.     Obs.  impos.  to  10*,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10*,  and  probably  all  night. 

Ov't,  thinly.     Moon.     Obs.  impos.  to  10*,  and  probably  all  night 

Clear,  chiefly.    Moon.     No  A.B.  seen  to  10*. 

Clear.     Moon.     No  A.B.  seen  to  10*. 

Clear.     Moon.     No  A.B.  seen  to  10*. 

Ov't.     Obs.  impos.  to  10*,  and  doubtless  all  night. 

Nearly  clear.     N.  somewhat  clouded.     No  A.B.  to  10*. 

Cl'r,  except  that  the  N.  is  partly  obsc.  by  cl'ds.     No  A.B.  to  9*  50°. 

Clear.     No  A.B.  to  10*,  but  sbghtly  suspected  about  10*. 

Ov't.     Obs.  impos.  to  10*,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10*,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10*,  and  probably  all  night. 

Ov't.     Lightning  d'g  ev'g  in  N.     Obs.  impos.  to  9f *,  and  d's  later. 

Clear.     No  A.B.  at  10^*.     Within  doors  from  9*  to  10^*.* 

Nearly  clear  to  10*,  but  then  clouding  up,  so  as  to  prevent  obs. 


Clear. 

Clear. 

Clear. 

Clear.* 

Clear. 


No  A.B.  to  10*. 
No  A.B.  to  10*. 
No  A.B.  to  lOi* 


(388) 
(3 


No  A.B.  to  10*.*  (389) 

Ov't  early;  clearing  towards  10*:  noA.B.  tolO*,butN.  som'tobsc. 
Ov't  at  10*.     Scud  from  south.     Obs.  impos. 
Ov't;  rainy.     Obs.  impos.  to  10*,  and  prob.  all  night.  [impos. 

Mostly  clouded  with  sea-scud :  moon :  no  A.B.  seen  to  10* :  obs.  n'y 
Ov't.     Obs.  impos.  to  10*,  and  probably  all  night. 
Ov't.     Obs.  impos.  to  10*,  and  doubtless  all  night. 
P'y  ov't :  obs.  impos.  to  10*.     [N'y  cl'r,  low  cloud  in  N.,  no  A.B.  at 
Clear.     Moon.     No  A.B.  seen  to  10*.  [10*:  moon.  (F.B.)] 

Clear.     Moon.     No  A.B.  seen  to  10*. 
Nearly  ov't;  clouds  broken.     Moon.     Obs.  impos.  to  10*. 
Nearly  clear.     Moon.     No  A.B.  seen  to  10*. 
Clear.     Moon.     No  A.B.  seen  to  9*  50^     [Nor  to  11*.     (F.B.)] 
Ov't.     Obs.  impos.  to  9f*,  and  doubtless  later. 
Mostly  ov't.     Obs.  impos.  to  10*. 


July  6th.— A.B.  Btronrfy  suspected  at  9h  46in.    [F.  B.] 

July  11th.— Fine  display  of  A.B.,  beginning  as  early  at  least  as  8k  55in. 

July  12th.— A.B.  about  121i ;  &int,  some  streamers.    [F.  B.] 
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Clear,  but  somewhat  hazy  j 
Ov't.     Obs.  impos.  to  10**  i 


Ov't  to  lOj**,  and  probably  all  night.    Obs.  impos. 
Mostly  ov't  to  10**.     Unwell  and  did  not  observe  personally. 
Mostly  clear,  but  some  clouds  about  the  N.     No  A.B.  to  10^**. 
Much  cl'ded  until  about  10^,  when  nearly  cPr.    No  A.B.  seen  to  10**. 
Ov't  in  N. ;  obs.  n'y  impos.  to  10** ;  cl'r  m  S.E.  and  zenith  9^^  to  10**. 
CPr  to  10**,  when  sky  nV  filled  with  thin  broken  cl'ds :  no  A.B.  to  10\ 
Nearly  clear.     No  AB.  to  lO^"*. 
Ov't.     Obs.  impos.  to  10**  at  least. 

Clouded  below  alt  of  30°.     Clear  above.     No  AB.  seen  to  9J\ 
Clear  for  the  most  part,  but  some  clouds  in  N.     No  A.B.  to  10**. 
Ov't.     Thunder  shower  8**  to  9^**.     Obs.  impos.  to  10**  at  least. 
Much  clouded.     About  10**  N.  nearly  clear.     No  AB.  then. 
Very  hazy.     Obs.  nearly  impos.  to  10**.     Ov't  at  daylight  of  9th. 
Mostly  clear.     AB.*  (390) 

Clear.  Probably  a  faint  AB.  about  9**.  Retired  at  9i\*  (391) 
Clear.     Moon.     No  AB.  to  9**. 

about  horizon.     Moon.* 
mipos.  to  1 0"  at  least. 
Ov't ;  clouds  broken.     Moon.     Obs.  impos. 

Ov't  until  about  10**,  when  N.  p'y  cl'r:  moon :  no  AB.  seen  to  10**. 
Mostly  ov't.  Moon,  No  AB.  seen  to  10**,  but  obs.  nec'y  imper£ 
Clear.     Moon.* 

Clear  to  9^**,  when  the  N.  was  ov't.     Moon.     No  A.B.  seen  to  9^**.* 
M'y  ov't.    Moon.    Obs.  n'y  or  quite  impos.  to  9^**,  and  p.  all  night. 
Ov't  and  rainy.     Obs.  impos.  to  10^**,  and  doubtless  later. 
Clear.     Moon.     No  AB.  seen  to  9i**.     [Nor  to  11**.     (F.  B.)] 
Mostly  cl'r,  but  some  cl'ds  low  in  N. :  moon :  no  A.B.  seen  to  10}**. 
N.  mostly  ov't.     Moon.     Obs.  nearly  or  quite  impos.  to  1 1**. 
N.  ov't,  and  before  10**  the  whole  sky  ov't :  obs.  impos.  all  night  d's. 
Clear.     No  AB.  seen  to  9**. 
Clear.     No  AB.  seen  to  10 J**. 
Clear.     No  AB.  to  9**. 

Clear.     No  AB.  to  9^^     [AB.  slightly  suspected  at  lOf*.  (F.B.)] 
Clear.     No  AB.  to  9^**. 
Mostly  clear.     No  AB.  to  9**. 
Clear.     No  AB.  to  10**. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night 
Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 
Clear.     AB.,  no  streamers  seen,  low  on  hor.,  chiefly  E.  of  N.    f392) 
Clear.     A.B.,  diffuse  light,  some  streamers.  ^393) 

Ov't.     Obs.  impos.  to  10**,  and  prob.  all  night.  [p.  all  mght. 

M'y  ov't  after  8^ :  no  A.B.  seen  to  9**,  but  obs.  after  8**  n'y  impos.,  and 
Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night 
Clear.     No  AB.  to  8**.     [AB.  strongly  suspected  at  lO^**.  (F.  B.)] 


Ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 
Mostly  ov't  to  about  9**,  then  partially  clearing.* 


(394) 


Aa^.  9th.— First  seen  about  8h  45m,  then  a  faint  light  alon^N.  horlzonf  visible  most  of  the 
ni^bt.  About  lt>  a.m.  of  lOth,  arch  2^  or  3^  hizh,  amplitude  70<>,  more  or  less ;  many  stream- 
ers 20^  to  30^  high ;  streamers  a^ain  between  2h  and  Sh. 

Aug.  10th.— Streamers.    [Mr.  Mason  C.  Weld.] 

Aug.  12th.— No  AB.  to  lOfa,  yet  slightly  suspected. 

Aug.  17th. — No  A.B.  seen  to  lOh,  but  I  scarcely  made  any  observation.  [AB.  suspected. 
(F.  B.)] 

Aug.  ISth.— A.B.  suspected  at  lOh  15m.    [F.  B.] 

Sept.  10th.— An  AB.  was  seen  at  9h,  manv  streamers,  not  very  bright,  through  amplitude  of 
W>  or  more,  chiefly  W.  of  N.,  reaching  up  10^  or  15^,  cloud  on  horizon  concealing  much.  At 
9b  15ai,  more  cloudy  and  little  to  be  seen. 
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Slightly  suspected  about  8**. 


JSisrricK*s  Auroral  Hegister. 

Clear.  Moon  begins  to  interfere.  No  A.B.  to  9^. 
E.  C.  H.  at  Lyme.  Clear.  Moon.  No  A.B.  to  9^. 
Clear.    Moon.     No  A.B.  seen  to  10**. 

Clear.    Moon.    No  A.B.  to  10^  [F.B.]    Did  not  watch  personally. 
Clear.    Moon.    No  A.B.  seen  to  9"*.* 
Clear.    Moon.     No  A.B.  seen  to  10**. 
Clear.    Moon.    No  A.B.  seen  to  9^*. 
E.  C.  H.  at  New  York  City.    Ov't.     Obs.  impos.  to  10^. 
E.  C.  H.  at  N.  Y.  City.    At  lOJ^  clear :  moon :  no  A.B.  seen  to  10^*". 
Clear.    Moon.    No  A,B.  seen  to  9^. 
Clear.     Moon.     No  A.B.  seen  to  10**. 
Clear.     Moon.     No  A.B.  seen  to  9**. 
Clear.    Moon.     No  A.B.  seen  to  9|**. 
Ov't.     Obs.  impos.  to  10**  at  least. 
Ov't.     Obs.  impos.  to  10**  at  least,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  ni^ht.  [later. 

Ov't;  thunder  shower  8**  to  9**,  and  later:  obs.  impos.  to  9^**,  and  d's 
Ov't  to  aj** :  aft.  cl'ds  ab't  N. :  no  A.B.  seen  to  9^**,  but  obs.  imperf. 
Clear:  no  A.B.  seen  to  10**:  within  most  of  ev'g :  obs.  not  thorough- 
Clear,  except  N.  partly  clouded.*  (395) 
Very  clear.     A.B.*  (396) 
Very  cl'r.     A.B.,  streamers  20°  to  30*"  high,  seen  to  ab't  10**.     (397) 
Clear.     Slight  suspicions  of  A.B.  during  the  ev'g;  unc.  at  9^**. 
Clear.     No  A.B.     Unwell,  and  did  not  watch  personally. 
M'y  ov't  to  about  9^**,  and  obs.  impos.     At  9f**  clear,  and  no  A,B. 
Clear.     No  A.B.  to  9i**. 
Clear.    No  A.B.  to  10**. 

Mostly  ov't  in  N.     No  A.B.  seen  to  9**,  and  obs.  nearly  impos. 
Cloudy  and  hazy,  but  N.  clear  in  part.     No  A.B.  to  10^**. 
Cl'ss  but  hazy.     Moon  begins  to  interfere.     No  A.B.  seen  to  10**. 
Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 
Ov't.     Obs.  nearly  or  quite  impos.  to  9**  at  least. 
Mostly  ov't.    Moon.     Obs.  nearly  or  quite  impos.  to  9**. 
Mostly  clear.    Moon.    No  A.B.  seen  to  9**. 
Clear.    Moon.    No  A.B.  seen  to  10**. 
Clear.    Moon.    No  A.B.  seen  to  9**. 
Ov't    Moon,     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't  and  rainy.     Obs.  impos.  to  10^**,  and  doubtless  all  ni^ht. 
Cloudy  early  m  ev'ff.    At  9"*  (at  least)  clear :  moon :  no  A.S.  to  9^*. 
Ov't  and  rainy.     Obs 


rainy. 
Moon. 


s.  impos.  to  9**,  and  probably  all  night. 
Clear.    Moon.    No  A.B.  to  10|**. 
Cloudless,  but  hazy.     Moon.     No  A.B.  seen  to  10**. 
Mostly  ov't.     Moon.     Obs.  impos.  to  10**. 
Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  ni^ht 
Ov't;  some  rain.     Obs.  impos.  to  10**,  and  probably  all  night. 
Ov't ;  rainy.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 
Clear.     No  A.B.  at  7^     Within  doors  from  7**  to  9**.*  (398) 

Clear.    No  A.B.  to  10i\ 


Sept  ISth. — A.B.  at  Newport  at  midnffflit ;  red  U^ht.    [Professor  James  Hadley.l 

Sept  30th.— A.B.  slight  not  suspected  until  about  Oh.  A  low  difi^e  light,  amplitude  80^  or 
more.    At  lOh  brighter,  sky  cloudier.    I  saw  no  streamers. 

Oct.  1st.— First  seen  at  Oh,  probably  visible  earlier;  a  general  light  (Streamers  between 
TIi  and  8h.) 

Oct  27tii.— AboQt  9h  a  slight  A.B.,  merely  a  fidnt  diffuse  light  extending  29  or  99  npward 
from  horizon. 
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Clear.    A  very  slight  auroral  illumination  about  7**.*  (399) 

M'y  cl'r  to  7\  no  aS.  :  within  7»»  to  9}»» ;  much  cl'ded  9f'  to  1 1»» ;  obs. 

Clear.     No  A.B.  to  10**.  [n'y  impos. :  no  AB.  seen. 

E.  C.  H.  at  Hartford.     Ov't.    Obs.  impos.  to  10»>  at  least. 

Partly  clear.    No  AB.  to  7»». 

Ov't.     Obs.  impos.  to  8^,  and  doubtless  all  night. 

Nearly  clear,  growing  hazy.     No  A.B.  to  lo|^. 

Ov't.    Obs.  impos.  to  10**,  and  doubtless  all  night,  [seen. 

Fy  cl'r  6**  to  7** ;  soon  after  7*»  ov't,  and  thus  to  1^*»  at  least :  no  AB. 

Clear.    No  AB.  to  9*». 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  probably  all  night. 

Clear.     Moon.     No  A.B.  seen  to  9^**.  [no  A.B. 

Clear.    Moon.    No  AB.  seen  to  9**.    At  5*»  a.m.  of  1 1th  very  cl'r,  and 

M'y  ov't  to  7** :  moon :  obs.  impos. :  within  7**  to  9** :  at  9**  ov't,  and 

Ov't.     Obs.  impos.  to  lO**  at  least.         [obs.  impos.  to  10**,  p.  all  n't. 

Clear.     Moon.     No  A.B.  seen  to  9**. 

Clear.     Moon.     No  A.B.  seen  to  9**. 

Ov't.     Obs.  impos.  to  91**,  and  doubtless  all  night. 


Obs.  impos.  to  9**,  and  d's  all  night, 
within  7'*  to  8*» :  before,  and  after  to  9*», 


[obs^ 


too  cl'y  for 


Ov't  and  rainy. 
M'y  ov't:  moon: 

Mostly  ov't     Moon.     Obs.  impos.  to  10**,  and  probably  later. 
Much  clouded.    Moon.     Obs.  mipos.  to  9**. 
Ov't.    Obs.  impos.  to  9**,  and  probably  all  night. 
Clear.     Moon.     No  A.B.  seen  to  9^**. 
Clear.     Moon  after  about  8**.     No  A.B.  to  9**. 
Mostly  ov^t.     Obs.  nearly  or  quite  impos.  to  9^ 
Clear.     Within  from  7**  to  9**.     No  AB.  to  9^**.         [impos.  to  10**. 
Crrto7**,tioA.B. :  m'y  within  7**  to  9*» :  aft.  9*»  m'y  ov%  and  obs.  n*y 
Ov't.     Obs.  impos.  to  10**,  and  probably  all  night 
Partly  clear.     Did  not  watch  personally. 

OvH ;  drizzling  rain.     Obs.  impos.  to  10}**,  and  doubtless  all  night 
Ov't  and  rainy.     Obs.  impos.  to  11**,  and  doubtless  all  night 
Clear.    No  AB.  to  9**. 
Nearly  clear.     No  AB.  to  7^**. 
Ov't     Obs.  impos.  to  10**,  and  probably  all  night 
Ov't  and  rainy.     Obs.  impos.  to  lOj^**,  and  doubtless  all  niffht 
Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  niffht 
Ov't  and  rainy,     Obs.  impos.  to  9**,  and  doubtless  all  night 
Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  mght 
Ov't     Obs,  impos.  to  9**.     Cleared  up  about  10**. 
Clear.     No  AB.  to  10**.     Within  fron  7**  to  10**. 
Ov't.     Obs.  impos.  to  9**  at  least. 

Cloudy  early ;  after  8**  mostly  clear.    Moon.    No  A.B.  seen  to  9^, 
Ov't     Obs.  impos.  to  9J**  at  least 
Cloudy.     Obs.  impos.  to  9^**  at  least. 
Clear.     Moon.     No  AB.  seen  to  9^**. 
Partly  clear.     Moon.     No  A.B.  seen  to  9**. 
Clear :  moon :  no  A.B.  seen  to  9^** :  within  7**  to  9** :  ov't  at  4**  A.M. 
Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Clear.     Moon.     No  A.B.  seen  to  9**. 
Clear.     Moon.     No  A.B.  seen  to  9**. 
Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night 
I  Clear.    Moon.     No  AB.  to  9i^ 


Oct  d9th.— Looking  Beveral  times  after,  I  saw  no  trace  of  it  to  lOh. 
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Feb. 


HerricJc^s  Auroral  Register. 

Ov't.    Obs.  impos.  to  9^^**.    About  9^  clouds  sliffhtly  broken, 
Ov't  and  raining.     Obs.  impos.  to  9^**,  and  doubtless  all  nigbt. 


•*,  at  which  time  sky  clearing  up. 


Ov't.     Obs.  impos.  to 
Clear.    No  A.B.  to  ^\ 

Very  clear.     No  A.B.  to  9**.    Within  doors  most  of  evening. 
Ov't ;  snow  and  sleet.     Obs.  impos.  to  9**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  9**.    At  6^  a.m.  of  30th  clear,  and  no  A.B. 
Clear.    No  A.6.  to  9^,  but  at  times  slightly  suspected. 
Ov't,  but  toward  midnight  a  few  stars  oc'y  vis. :  obs.  impos.  to  12^. 

Sky  very  clear.     No  A.B.  visible  to  9*^. 

E.  C.  H.  bet'n  Bridgeport  and  N.  Y. :  cl'r :  no  A.B.  to  9J»»,  or  at  11^. 

Ov't.     Obs.  impos.  to  10*,  and  doubtless  all  night. 

Very  clear.     No  A.B.  to  9^**,  yet  slightly  suspected  about  9^**. 

Ov't.     Obs.  impos.  to  9*,  and  p.  all  night.       [10*  at  least:  noA.B. 

Cl'r  early  in  ev'g  to  ab't  8*,  when  growing  hazy,  and  by  9*  ov't ;  so  to 

Ov't  to  about  8*,  after  which  time  clear.     Moon.     No  A.B.  to  9^*. 

Gradually  cl'ding  over,  and  by  8|*  wh'y  ov't :  obs.  impos.  to  9^*,  d's 

Ov't  and  rainy.     Obs.  impos.  to  10*,  and  d's  all  night,     [all  night. 

Ov't.     Obs.  impos.  to  9*  at  least. 

Nearly  clear  to  7^*.    Moon.*  [most  of  ev'g. 

N'ycl'r;  some  cl'ds  low  in  N :  moon:  no  A.B.  at  6^*  or  8^* :  withm 

Ov't.    Moon.     Obs.  impos.  to  9*  at  least. 

Hazy.    Moon.     Obs.  impos.  to  9*  at  least. 

Thinly  ov't.    Moon.    Obs.  impos.  to  9^*,  and  probably  all  night. 

Very  hazy.     Moon.     Obs.  impos.  to  9*,  and  doubtless  all  night. 

Ov't,  clouds  more  or  less  broken.    Moon.     Obs.  impos.  to  9*. 

Mostly  clear.     Moon.     No  A.B.  to  9*.  [all  night 

At  6^*  cl'r,  and  no  A.B. :  within  from  6|*  to  9* :  at  9*  ov't,  and  so  d's 

Nearly  clear,  but  hazy  to  a  considerable  altitude.     No  A.B.  to  9*. 

Clear.    No  A.B.  to  9^*.*  (400) 

Ov't.     Obs.  impos.  to  10 J*  at  least. 

Slight  A.B.  about  7*.*  (401) 

No  A.B.  to  ^\ 

No  A.B.  to  9*. 

No  A.B.  to  8i*. 

No  A.B.  to  8f*.* 
Ov't  and  rainy.     Obs.  impos.  to  10*,  and  doubtless  all  night. 
Clear.    No  A.B.  to  9*. 
Very  clear.     No  A.B.  to  9*. 
Very  clear.    No  AB.  to  9*. 
Ov't.     Obs.  impos.  to  9*,  and  probably  all  night. 

No  A.B.  to  9*. 

No  A.B.  to  9*,  but  some  suspicions  of  a  faint  light  about  9*. 
Obs.  impos.  to  9*  at  least. 

Obs.  impos.  to  10*,  and  doubtless  all  night. 

Moon.     No  A.B.  seen  to  10*,  yet  slightly  suspected. 

Obs.  impos.  to  10.* 


Clear, 
aear. 
aear. 
Clear. 
Clear. 


Clear. 

Clear. 

Ov't. 

Ov't. 

Clear. 

Ov't 


Jan.  11th.— Some  slight  suspicions  of  A.B.  After  7b  SOm  too  cloudy  for  observation  to  9h  at 
least. 

Jan.  2l8t— A  single  auroral  streamer  seen  about  6h  30m  by  Mr.  Lyman  Baird.  It  extended 
upward  about  20°. 

-Jan.  28d.— Merely  a  low  bank  about  15^  amplitude,  for  a  short  time.  Saw  no  other  aurond 
appearances  during  the  evening  to  9ii  SOm,  but  did  not  watch  closely. 

Jan.  St7th.— Although  occasionaUy  I  slightly  suspected  a  very  faint  light 
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Or't.    Obfl.  jmpos.  to  9*». 

Ov't  and  misty.     Obs.  impos.  to  9*^. 

Ov't,  misty  and  rainy.     Obs.  impos.  to  9^**,  and  d's  all  night. 

Clear,    Moon.    No  A.B.  seen  to  10**. 

Clear.    Moon.    No  A.B.  seen  to  9. 

Ov't     Obs.  impos.  to  9|*». 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't,     ObB.  impos.  to  9|**,  and  probably  all  night. 

N'y  cl'r :  moon :  no  A.B.  seen  to  9**,  but  cl'ds  inter£  to  some  extent. 

Clear.    No  A.B.  to  9\ 

Clear.     A.B.  all  the  evening.f  (402) 

Clear :  about  9**  susp.  a  faint  auroral  light,  otherwise  no  A.B.  to  10**. 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  and  raining.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Clear  at  high  altitudes.     Foggy.     No  A.B.  seen  to  9**. 

Clear,     No  A.B.  about  9**.     Within  doors  at  earlier  hours. 

Ov't,     Obs*  impos.  to  9**  at  least. 

Clear.     No  A.B.  to  9i*».t 

Much  clouded  in  the  N.     No  A.B.  seen  to  10**,  but  obs.  nec'y  uncf 

Clear:  moon :  no  A.B.  seen  6^**  to  7**,  or  at  9** :  within  7**  to  9\ 

Clear,     Moon.    A.B.  as  early  as  9**,  and  probably  earlier.*      (408) 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Clear.    Moon.    No  A.B.  to  8f*». 

Ov't  at  8**,  and  obs.  impos. 

Clear,  or  nearly  so.    Moon.     No  A.B.  to  9**. 

Clear.    Moon.    No  A,B.  seen  to  9**. 

Clear,  but  somewhat  hazy.    Moon.    No  A.B.  seen  to  9^. 

Clear,     Moon.     No  A.B,  seen  to  9^**. 

Clear.    Moon.     No  A.B.  seen  to  9J**. 

Ov't  to  9**  at  least,  and  obs.  impos. 

Ov't  and  rainy.     Obs,  impos.  to  8^**,  and  doubtless  all  night 

Nearly  clear.     Moon.     No  A.B.  seen  to  9**. 


Oct.  2d.~A  low  iDdistinct  archf  and  about  10k  some  streamers. 

t  Near  the  close  of  Fobmary,  1851,  Mr.  Herrick  was  attacked  by  a  fit  of  sickness  so  severe 
that  it  was  not  supposed  that  he  could  survive  it  From  this  sickness  he  recovered  very  slowly. 
In  Anjniat  he  was  able  to  give  partial  attention  to  business,  but  his  Journal  was  not  resumed 
CiU  October.  The  foUowinfr  record  was  left  by  Mr.  Herrick  upon  a  loose  sheet.  It  is  inferred 
that  at  least  a  portion  of  these  observations  could  not  have  been  made  by  him. 

1851. 

Feb.  18  Clear.  Moon.  Fine  auroral  arch  at  7k,  3^  or  4^  high ;  continued  to  9h  45n.  Alti- 
tude 28^,  and  amplitude  120^  to  180^.  Sometimes  there  was  more  than  one  arch. 
At  10k  80ni  or  10k  45ni  the  northern  sky  was  filled  with  red  streamers  and  white; 
so  to  Ilk  at  least.  Two-thirds  of  the  sky  was  filled  with  auroral  matter  and 
streamers ;  could  occasionally  see  an  imperfect  corona.  Soon  after  Ilk  it  sab- 
sided  almost  entirely.    Did  not  look  after  this. 

25  Clear.    No  A.B.  to  10k  SOn.    A  slight  suspicion  however. 

28  Ov't  to  9k,  and  probably  Uter. 
Karch  7  Ov't  and  snowing  at  8k ;  probably  ov't  during  night 

12  ThUily  ov't  to  lOk.    No  A.B.  seen. 

22  Clear.    A  general  light  low  down  about  8k  45m.  uffS) 

28  Cl'r :  A.B. ;  first  noticed  streamers  at  Ok  SOm :  no  arch,  not  much  light  at  Ilk  90n>  (404) 

29  Clear.    A.B.,  ill-deflned  arch  V>  to  1«  SO'  high ;  only  a  few  streamers  at  9k.        (406) 
81  Clear.    No  A.a  at  lOh  SOv. 

April  88  Ov't  to  10k. 

May  1  Broken  clouds  about  8k.  Mr.  K  W.  Blake  saw  A.B.  about  10k  aOn  to  Ilk ;  saw  mo 
streamers.  (406) 

7  Ov't  to  10k. 
JmiA     5  A.a    Arch  40O  to  60O  high.  (407) 

7  Ov't    Obt.  impos.  to  9k  SOia. 
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HerricUs  Auroral  Register. 

E.  C.  a  at  New  York  City.     Clear.    No  A.B.  seen  to  9^. 

K  C.  H.  at  Scranton,  Pa.     Clear.     No  A.B.  to  9'*. 

E.  C.  H.  at  Scranton,  Pa.    Clear.    No  A.B.  to  9'*.        [seen  to  10*. 

E.  C.  H.  on  Erie  R.R.  from to  N.  Y.  City  until  9^^ :  cl'r :  no  A.B. 

Ov't  and  rainy.     Obs.  impos.  to  9**  at  least. 

M'y  ov't :  cl'ring  off  about  9** :  obs.  n'y  impos.  to  9** :  no  A.B.  seen. 

Clear.    A.B.  all  the  evening  from  about  ^)^*  (409) 

M'y  ov't,  and  N.  entirely  so.     Obs.  impos.  to  9^**,  and  d's  all  mght. 

Ov't  to  about  9 ;  from  9*"  to  10^  clear,  and  no  A.B. 

Clear.    A.B.,  not  seen  till  about  8J^.*  (410) 

Nearly  clear  early  in  ev'g,  and  no  A.B.  to  8^.     At  9**  N.  ov't. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  8^,  and  doubtless  all  night. 

Clear.     No  A.B.  to  9\ 

Ov't.     Obs.  impos.  to  9^**  at  least.*  (411) 

Ov't,  with  sea-scud  and  other  thin  clouds.     Obs.  impos.  to  0^*. 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  later. 

Clear.     No  A.B.  seen  to  9}**.     Moon,  [advances. 

Clear.    Moon.     No  A.B.  seen  to  9**.     Sky  becoming  hazy  as  ev'g 

P'ycl'r:  moon:  within 6^^  to  9'* :  n'y  ov't  at  6^^  and  9*^  to  9^** :  no 

Ov't.     Obs.  impos.  to  9^*»  at  least.  [A.B.  seen  to  9|*». 

Ov't.     Obs.  impos.  to  9 J**  at  least. 

Ov't.     Obs.  impos.  to  9^^**  at  least. 

E.  C.  H.  at  N.Y. :  clear :  moon :  no  A.B.  seen  at  7^^,  or  at  9^**  to  9J\ 

Ov't.     Obs.  impos.  to  9^**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  8**,  and  doubtless  all  night. 

Chiefly  clear  after  about  7**.     Moon.     No  A.fi.  seen  to  9^, 

Clear.    Moon.     No  A.B.  seen  to  9^**. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't,  oc'l  openings  in  N. :  no  A.B.  seen  to  10^ ;  aft.  too  cl'y  for  obs. 

Ov't  to  10*^  at  least.     Obs.  impos.    Rain  during  night. 

Ov't  in  N.,  but  p'y  cl'r  in  other  quarters :  obs.  impos.  to  10**  at  least. 

Ov't  to  about  8^,  when  the  N.  was  nearly  clear.    No  A.B.  seen. 

Clear.    No  A.B.  to  10\ 

Ov't.     Obs.  impos.  to  10**. 

Clear.    No  A.B.  to  10**. 

Cl'r  ab't  6**,  and  no  A.B. :  before  7**  ov't,  and  so  to  11**,  and  d's  all  n't 

N'y  cl'r  ab't  6**,  and  no  A.B. :  entirely  ov't  6^^**  to  10**,  when  the  cFds 

Mostly  clear.    No  A.B.  to  10**.  [were  breaking  away. 

Ov't.     Obs.  impos.  to  9**  at  least. 

Clear.    No  A.B.  to  10**. 

Ov't  and  snowing.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.    No  A.B.  to  10**. 

Parti V  clear.    No  A.B.  seen  to  10**. 

Mostly  clear.    Moon.    No  A.B.  seen  to  10**. 

Clear.    Moon.     No  A.B.  seen  to  10**. 

Mostly  clear.    Moon.    No  A.B.  seen  to  10**.    Within  from  7*  to  9**. 


Oct.  20th.— Amplitude  100«,  more  or  less.  Sandry  streamers  at  about  7h  80m,  some  80°  to 
80^  high ;  reddish  in  N.N.W.,  toward  the  horizon  white  light,  bright.  On  the  whole  a  fine  dis- 
pla¥  on  a  smaU  scale. 

Oct.  28d.— In  general  a  low  twilight  illumiuation  with  few  streamers.  [Reported  to  me  by 
Professor  D.  Olmsted.    I  did  not  see  it] 

Oct.  28th.— Later  than  this  the  sky  was  partly  clear,  and  a  display  of  the  A.B.  was  seen,  at  in- 
tenrals,  nntU  dawn.    Numerous  streamers  and  undulations ;  no  corona  seen. 
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Clear.    Moon.    No  A.B.  seen  to  Itf*. 

Mostly  clear.    Moon.    No  A.B.  seen  to  9**. 

Clear.    Moon.    No  A.B.  seen  to  10\ 

Ov't.     Obs.  impos.  to  10^,  and  probably  all  night. 

Mostly  clear;  some  clouds  in  N.    Moon.    No  A.B.  seen  to  10^. 

Cloudless,  but  hazy.     Moon.     No  A.B.  seen  to  9**. 

Ov't  and  raining.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

Mostly  clear.     Moon.     No  A.B.  seen  to  10^. 

Clear.    Moon.    No  A.B.  seen  to  9^^. 

Mostly  ov't.     Moon.     Obs.  impos.  to  10^. 

Clear.     Moon  after  — ,    No  A.B.  seen  to  9J**. 

Ov't.     Obs.  impos.  to  10**  at  least. 

Clear  after  about  7^.     No  A.B.  to  lO'*. 

Mostly  ov't.     Obs.  impos.  to  9*»,  and  probably  all  night. 

Ov't  and  snowing.     Obs.  impos.  to  10**,  and  probably  much  later. 

Clear.     No  A.B.  to  9i\ 


Clear. 
Clear. 
Clear. 


No  A.B.  to  9j»». 
No  A.B.  to  10^. 
No  A.B.  to  10»». 


Ov't.     Obs.  impos.  to  10*»,  and  doubtless  all  night. 

Mostly  clear.    No  A.B.  to  9^**. 

Ov't.     Snow  early  in  evening.     Obs.  impos.  to  10**,  and  prob.  later. 

Ov't  and  snowing.     Obs.  impos.  to  10**  at  least. 

aear.     No  A.B.  to  9^**. 

Ov't.    Moon.     Obs.  impos.  to  9^**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Mostly  clear.     Moon.     No  A.B.  seen  to  10**. 

Mostly  ov't.     Moon. 

Ov't  and  raining.     Obs.  impos.  to  10**  at  least. 

Clear.    Moon.     No  A.B.  seen  to  10**. 

Clear.    Moon.     No  A.B.  seen  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't  and  snowing.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.     Moon.     No  A.B.  seen  to  9^**. 

Partly  clear.    Moon.    No  A.B.  seen  to  10**»    Obs.  imperfect. 

Ov't.    Moon.     Obs.  impos.  to  10**. 

Ov't.     Obs.  impos.  to  10**. 

Ov't     Obs.  impos.  to  10**. 

Mostly  clear.    No  A.B.  to  10**. 

Ov't  for  an  hour  or  so ;  clear  after  about  8**,  and  no  A.B.  seen  to  10**. 

Ov't  m'y  to  ab't  9** :  at9i**tol0**  m'ycl'r:  susp.  some  auroral  light. 

Cloudy  early  part  of  evening.     Obs.  impos.  (?) 

Mostly  clear  after  about  8**.     No  A.B.  to  9|**. 

Mostly  clear  to  about  8**,  after  that  becoming  cloudy, 

Ov't  and  snowing.     Obs.  impos.  to  9^,  and  doubtless  all  night 

Clear.     AB.  all  night*  (412) 

Clear  to  about  9**,  after  which  becoming  cl'y.     No  A.B.  seen  to  9**. 


Jan.  19th.— Mostly  only  an  iUumination  along  N.  horizon,  through  amplittide  of  lOO®  to  120^, 
5^  and  more  high.  About  Ih  a.m.  of  20th,  a  great  display  of  streamers  and  red  lights ;  more 
than  half  the  sky  filled  with  them,  and  southerly  and  southwesterly  beyond  the  coronal  point 
At  5b  80n  A.M.  only  low  white  light  in  N. 
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Serriclc^s  Auroral  Register. 

Mostly  clear.    No  A.B.  to  10**. 

CPr :  faint  illumination,  supposed  to  be  auroral,  but  doubtftil,  to  9^*. 

Clear.     No  A.B.  to  9»*. 

Clear.    No  A.B.  to  \0\ 

Clear.    No  A.B.  to  9^^. 

Clear.    Moon.    No  A.B.  seen  to  10**. 

Clear  until  about  8^**.    Moon.    No  A.B.  seen. 

Ov't.     Obs.  impos.  to  9^^,  and  probably  all  night. 

M'ycl'rtoabout9'*:  moon:  noA.B. seen:  becoming cPy about 9\ 

Ov^t.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't ;  sleet  fallmg  sparingly.     Obs.  impos.  to  9^**,  and  d's  all  night. 

Clearing  up.     Moon.     No  A.B.  seen  to  9^,  but  obs.  imperfect. 

Clear.    Moon.     No  A.B.  seen  to  9**. 

Clear.    Moon.    No  A.B.  seen  to  9^**. 

Clear.    Moon.    No  A.B.  seen  to  9^. 

Clear.    Moon.     No  A.B.  seen  to  9^**. 

Ov't.    Obs.  impos.  to  10^,  and  probably  later. 

Clear.    Moon.     No  A.B.  at  about  8*». 

Clear.    No  A.B. 

Clear.     No  A.B.  to  10»». 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  nights 

Ov't.     Obs.  impos.  to  9**,  and  probably  later. 

Partly  clouded.    No  A.B.  seen  to  10**. 

Clear.    No  A.B.  to  9**. 

Ov't.    Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.     Faint  auroral  dawn.* 

Clear,  no  A.B.  seen  to  about  8**,  when  it  was  becoming  c^y** 

Clear.    A.B.  all  the  evening.* 

Clear.     A.B.  all  the  evening,  and  probably  all  night.* 

Clear.    Slight  A.B.* 

Ov't.     Obs.  impos.  to  10**  at  least. 

P'y  cl'r  to  ab't  7^**,  after  ov't :  no  A.B.  seen  to  7^**,  aftei*  obs.  impos. 

Ov't.     Obs.  impos.  to  10**,  and  prob.  most  of  night.        fseen  to  9*** 

P'y  cl'r,  but  N.  more  or  less  obsc. :  moon  begins  to  intert :  no  A.B* 

Clear.    Moon.    No  A.B.  seen  to  10**. 

Clear.    Moon.    No  A.B.  seen  to  9^**. 

Ov't  to  10**,  and  obs.  impos. 

Ov't ;  snow  and  rain.    Obs.  impos.  to  9**,  and  all  nidit. 

Mostly  clear :  moon :  N.  embarrassed  by  cl'ds :  no  A.B.  seen  to  9*'* 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.    Moon.     No  A.B.  seen  to  9^**. 

Clear.    Moon.    No  AB.  seen  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  p.  all  night. 

Embarrassed  by  flying  cl'ds :  moon :  no  A.B.  seen 

Ov't.     Obs.  impos.  to  9^**  at  least.     Cleared  off  during  night. 

Clear.     Moon.     A.B.  all  the  evening.*  (^19) 

Ov't.     Obs.  impos.  to  9\ 


'413) 
•414) 
415) 
416) 
417) 


[opportunity  for  obs* 
seen  to  9** ;  but  little 


Feb.  16th.— About  7h  dOa  Mr.  F.  Bradley  saw  an  aaroral  dond  in  Ursa  Bf^jor,  narrow,  and 
soon  fiiding. 

Feb.  17tn.— About  4li  a.ic  of  18th,  a  display  of  the  A.B.  yisible,  of  considerable  splendor  and 
extent. 

Feb.  ISth. — Not  a  great  display ;  much  general  light  and  occasional  streamers. 

Feb.  19th.— A  splendid  display,  and  not  often  surpassed.  About  7h,  lOb  SOm,  and  lb  moet 
remarluible,  the  heaFeos  two-thirds  faU  of  pulsating  auroral  sheets  and  patches ;  some  red  light 

Feb.  20th. — ^A  fkint  and  limited  lllnmination,  witn  occasional  streamers. 

Jiarch  7th.^A  dear  but  limited  mumination  reaching  up  8^  to  5^.    I  saw  no  streamen. 
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Clear.    Suspected  faint  auroral  light  to  10^.* 

Clear.     No  A.B.  to  10^. 

Clear.     No  A.B.  to  \0\ 

O  v't,  but  beginning  to  clear  off  ab't  9"* :  obs.  n'y  or  quite  impos.  to  9*». 

Mostly  ov't  to  9**  at  least. 

Ov't  and  rainy,     Obs.  impos.  to  9^  at  least 

Clear.    No  A.B.  to  9\ 

Clear.    No  A.B.  to  ltf». 

Ov't  and  snowing.    Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't     Obs.  imnos.  to  10**  at  least 

Mostly  ov't.    Obs.  nearly  or  quite  impos.  to  9^  at  leut 

Clear.     No  A.B.  to  lO"*. 

Ov't    Obs.  impos.  to  9**,  and  probably  all  night 

Ov't     Obs.  impos.  to  9|\  and  doubtless  all  night 

Ov't     Obs.  impos.  to  9*». 

Ov't    Obs.  impos.  to  10**,  and  probably  all  night 

Clear.     Moon.     No  A.B.  seen  to  9**. 

Ov't     Obs.  impos.  to  10**,  and  probably  all  night 

Ov't     Obs.  impos.  to  9**,  and  probably  much  later. 

Clear.     Moon.     No  A.B.  seen  at  9**. 

Ov't  early  part  of  evening.    About  9**  mostly  clear,  and  no  AB. 

Ov't  to  11**,  and  probably  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  later. 

Clear.     Moon.     No  AB.  seen  to  9^**. 

Ov't  with  flying  clouds.     No  opportunity  for  obs.  to  9**. 

Much  clouded.     Moon.     No  good  obs.  to  9**. 

Ov't  to  9**,  and  doubtless  all  night 

Ov't  and  snowing.     Obs.  impos.  to  10**,  and  probably  all  night 

Ov't     Obs.  impos.  to  9|**. 

Clear.     No  A.B.  at  ^\ 

Ov't     Obs.  impos.  to  9**. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night 

Clear :  slight  AB.  at  9** :  a  light  on  hor. ;  I  saw  no  streamers.   (420) 

Ov't     Obs.  impos.  to  10^ 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't  most  of  evening.     About  10**  clear,  and  no  A.B. 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't  most  of  evening.     About  10**  clear,  and  no  AB. 

Clear.     No  AB.  to  9J**,  or  but  slightly  suspected. 

Clear.    No  AB.  to  9\ 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night 

Ov't  and  rainy,     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  nisht 

Mostly  ov't,  and  obs.  impels,  to  9**  at  least    Mostly  ov't  about  \2\ 

Mostly  clear.    AB.  all  the  evening ;  fine  display  at  times.     (421) 

Ov't     Obs.  impos.  to  9**,  and  doubtless  later. 

Clear.    Moon.    No  AR  seen  to  9^**. 

Ov't     Obs.  impos.  to  9**. 

Ov't     Obs.  impos.  to  9**,  and  doubtless  later. 

Clear.    Moon.    No  AB.  seen  to  9**. 

Clear.    Moon.    No  AB.  seen  at  9**. 

Clear.    Moon.     No  A.B.  seen  at  9**. 

Ov't     Obs.  impos.  to  9**. 


liftrcb  9th.— Professor  D.  Olmsted  states  that  there  was  a  fkint  A.E,  yet  certain,  about  Sh. 
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HerncVs  Atmyral  Register. 

OvH  to  9*»  at  least. 

Clear.    Moon.    No  A.B.  at  8f^. 

Clear.    Moon.    No  A.B.  seen  to  9'*. 

Clear.    Moon.    No  A.B.  seen  to  8}^. 

Clear.     No  A.B.  to  9*'. 

Clear.     No  A.B.  to  9»». 

Clear,  but  hazy  about  horizon.     No  A.B.  to  9^**. 

Cloudless,  but  hazy.     No  A.B.  at  8|^. 

Clear  after  about  8^**.     No  A.B.  to  9**. 

Clear.     Slight  A.B.,  hardly  certain  until  about  9i'».*  (422) 

Nearly  clear.     No  A.B.  to  9|*». 

Ov't.     Obs.  impos,  to  9**,  and  probably  all  night. 

Mostly  ov't.     Obs.  nearly  impos.  to  10^.     No  A.B.  seen. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Partly  clear  to  about  9**,  and  no  A.B.     After  that  becoming  cl'y. 

Mostly  ov't,  and  after  about  9**  wholly  so.*  (^^^) 

Clear.     A.B.  all  the  evening.*  (424) 

Sky  embarrassed  by  clouds  early  part  of  evening.*  K^'^^i 

Mostly  clear.     A.B.*  (426) 

Partly  clouded.     Slight  A.B. ;  no  streamers  seen.  (^27) 

Mostly  clear.     No  A.B.  to  9^**,  but  obs.  necessarily  imperfect. 

Mostly  ov't,  and  obs.  nearly  impos.     No  AB.  seen  to  9'*. 

No  A.B.  seen  or  suspected. 

Clear.    Moon.    No  A.B.  at  9t\ 

Ov't.     Obs.  impos.  to  9^**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Clear.     Moon.     No  A.B.  seen  to  9^ 

Nearly  clear.     Moon.     No  A.B.  seen  to  9**,  but  obs.  imperfect. 

M'yov't:  moon:  obs.  n'y  or  quite  impos.  to  9**  [to  10**  as  reported.] 

E.  C.  H.  at  Lyme.     Sky  much  clouded.     No  A.B.  seen  at  9**. 

E.  C.  H.  at  Lyme.     Sky  partly  clouded,  and  obs.  n'y  impos.  to  9^. 

Much  clouded.     Obs.  nearly  impos.  to  9^**. 

Cl'r :  slight  A.B.  ab't  9f  ** ;  several  streamers  10^  or  15**  high.     (428) 

Ov't  at  9^ :  obs.  n'y  impos. :  A.B.  strongly  susp.  by  Mr.  J.  Edmands. 

Mostly  ov't.     At  10^**  nearly  clear,  and  no  A.B.,  as  I  am  told* 

Ov't.     Obs.  impos.  to  9^^  at  least. 

Clear.     No  A.B.  at  10*». 

Clear.    No  A.B.,  as  reported  to  me,*  (429^ 

Clear.     A.B.  all  the  evening.*  (430) 

Clear.     No  A.B.  at  9i^ 

Clear.     Did  not  observe  personally.    No  A.B.,  fide  Mr.  J.  Edmands. 

Clear:  no  AB.  at  10  J**  to  11**,  as  reported  to  me:  did  not  myself  obs. 


May  lOtlk— Tbea  only  a  faint  low  light.  About  —^  a  few  streamen  \(P  to  20^  high,  seen  by 
others. 

May  17th.— A.B.,  as  I  concluded)  about  Sk  45b  ;  seen  in  clear  spaces  among  clouds,  almost  be- 
yond doubt. 

May  18tb. — General  light,  rather  strong,  but  not  eztensiTe ;  in  amplitude  60^,  more  or  less, 
altitude  10^,  more  or  less.    No  streamers  seen. 

May  19th.— After  lOti  slcy  more  clear.  A.B.  general  bright  illumination.  No  streamers  seen. 
I  did  not  observe  the  AB.  myself. 

May  30th.— General  light  and  some  streamers  about  lOli. 

June  10th.— Mr.  F.  Bradley  saw  slight  A.B.  about  llh. 

June  11th. — General  light  in  the  N.  with  some  streamers,  ft'om  an  early  hour  to,  say,  about 
9li.    A  serpentise  belt  from  £.  to  W.  from  about  9h  30m  to  Oh  58ni. 
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(431> 


Clear.    A.B.* 

Clear  chiefly  about  lO"*.     A.B.*  (432^ 

Ov't  and  shovrery.    Obs.  n^y  or  quite  impos.  to  10**,  and  p.  all  night.* 
Nearly  clear.    Wo  A.R  to  10^. 


[to  me :  I  did  not  obs.  personally, 
aft. 9^:  noi 


21 
22 
23 


Thunder  shower  8^  to  9*^ ;  cPring  aft.  9^ :  no  A,B.  to  10*»,  as  reported 

Wj  cl'r:  no  A,B.  to  10\     Obs.  by  others,  as  I  retired  too  early. 

Clear.    No  A.B.  to  lOK     Obs.  by  others. 

Mostly  clear.    Moon.    No  A.B.  to  10**.     Obs.  by  others. 

Mostly  ov't.     Obs.  n'y  or  quite  impos.  to  10*».     Cl'red  off  in  night. 

Very  clear :  moon :  no  A.B.  to  1 1**,  fide  Mr.  H.  A.  Newton :  did  not 

Clear.    Moon.    No  A»B.  to  Itf*.  [obs.  personally. 

Mostly  ov't    Moon.    Obs.  nearly  impos.  at  itf*. 

Clear.    Moon.     No  AB.  seen  to  10**,  as  reported  by  others. 

Mostly  clear.     Moon.     No  A.B.  seen  to  10",  as  reported  by  others. 

Mostly  clear.    Moon.    No  A.B.  seen  to  10**,  as  reported  by  others. 

Ov't.     Obs.  impos.  to  — ^y  and  probably  all  night. 

Clear.    Moon.    No  A.B.  to  10**,  as  reported. 

Ov't,  almost  wholly  at  9}**,  and  obs.  impos. 

Mostly  clear.     No  A.B.,  as  reported,  to  10**. 

Clear.     No  A.B.,  as  reported,  to  10**. 

Clear.     AB.  about  10** ;  a  low  general  light.*  (433) 

Mostly  ov't.     Obs.  nearly  impos.  to  10**. 

Clear.     No  A.B.  to  10**, 

Clear.    A.B.  about  10^**,  and  probably  earlier.*  (434) 

%  %  %  •*  *  *  *  ♦ 

Ov't.    Obs.  impos.  to  10**,  and  probably  most  of  the  night. 
Clear.    No  A.B,  at  10^ 

Ov't    Obs.  impos.  to  10**,  and  doubtless  all  night 
Mostly  clear.    Did  not  obs,  personally.    No  A.B.,  as  reported  to  me. 
Cl'r:  did  not  obs.  personally :  no  A.  B.,  as  reported  to  me :  at2**A.M. 
"  "^  *  *  *  *    [clear,  and  no  A.B. 


Clear.  Moon. 
Clear.  Moon* 
Clear.    Moon. 

24  Mostly  clear. 

25 1  No  A.R  seen. 

26  Clear.    Moon. 

27  Clear. 

Clear. 

Ov't 

Ov't 

Ov't 


Moon.    No  A.B.  seen. 


28 
29 
80 
31 

1 
2 


No  A.R  seen  at  9|**. 
Moon. 
Moon. 

Obs.  impos.  to  10**,  and  doubtless  all  night 
Obs.  impos.  to  10**. 
Obs.  impos.  to  10**,  supposed. 
Ov't  at  9**,  and  obs.  impos. :  at  2**  a.m.  of  2d  cl'r :  moon,  and  no  A.B. 
Considerably  clouded.    Moon.     Obs.  at  9**  nearly  impos. 

3  .Very  clear.    No  A.B.  to  9**. 

4  Ov't    Obs.  impos.  to  9**,  and  doubtless  all  night 
6 

Ov't    Obs.  impos.  at  10**,  and  probably  all  night 


6 


Rain. 


June  16th. — A  general  iUumlnation,  amplitude  106°,  and  altitude  25°,  more  or  leas ;  few 
atreamers  if  any. 

June  16th.— General  lightj  and  sundry  streamers  reaching  up  20°,  more  or  less. 

June  17th.— Suspicions  oi  A.B.  through  crevices  and  thin  spots  in  the  clouds. 

July  6th, — ^Professor  D.  Olmsted  saw  a  few  streamers. 

July  9th.— An  illumination  on  horizon,  not  extending  upward  more  than  10°  (fide  Mr.  J.  Ed- 
maoda).    Did  not  ohserre  personaUy. 
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Sept 


JETerrickU  Auroral  Begieter. 

Clear.    No  obs.  by  myselC    No  A.B.,  as  reported. 

Clear.    No  A.B.  to  9\ 

P'y  cl'r :  no  obs.  by  myself.    Almost  entirely  ov't  during  night. 

Ov't  and  rainy.     Obs.  mipos.  all  night. 

Cl'r:  sliffhtAB.,  a  simple  dawn:  at  3^  a.m.,  same  appearance.  (435) 

Clear.    No  AB.  to  10*,  as  reported.    Did  not  observe  personally. 

Mostly  clear.    No  AB.  to  9**,  as  reported. 

Clear.    No  A.B.  to  9*»,  or  to  10*»,  as  reported. 

Clear.    No  AB.  to  9\ 

Ov't.    Obs.  nearly  or  quite  impos.  to  9**,  and  probably  all  night. 

Partly  clear.    No  A.B.  to  8^**,  but  obs.  embarrassed  Dy  clouos. 

Clear.    No  obs.  by  myself. 

Clear  but  hazy,  especially  about  horizon.    No  obs.  personally. 

Ov't.     Obs.  impos.  to  S^  at  least. 

Mostly  ov't  to  8^  at  least. 

Clear.     Moon.     No  AB.  seen  to  8^**. 

Mostly  clear.    Moon.     No  A.B.  seen  at  9**. 

Ov't  to  8|*»,  and  probably  all  night.     Obs.  impos. 

Ov't     Obs.  impos.  to  8**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Thinly  ov't.     Moon.     Obs.  nearly  or  quite  impos. 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't     Obs.  impos.  to  9*»,  and  d's  all  night.     Rain  in  the  night. 

Mostly  clear  to  8|*»,  and  no  A.B.     At  9**  ov't.    Moon. 

Clear.    Moon.    No  A.B.  seen  to  9**. 

Clear.    Moon.    No  AB.  to  9'*. 

Clear.     No  AB.  to  9'*. 

Ov't  and  rainy.    Obs.  nearly  or  quite  impos.  to  9**  at  least. 

Clear.    A.B.  reported  to  me,  but  doubtful 

Clear.    No  AB.  to  9\ 

Clear :  no  AB.  to  8^*' :  slight  display  of  AB.  bet'n  9^  and  10>».  (436) 

Clear.    No  A.B.  to  8^^**. 


Clear.    No  obs. 

Ov't 

Ov't.     Obs.  inipos.  to  10**,  and  probably  all  night 

Clear.    No  AB.  to  8i^ 

Very  clear.    No  A.B.  to  9^,  but  suspected. 

Ov't     Obs.  impos.  to  8|^**,  and  probably  all  night. 

Considerably  obscured.     No  AB.  seen  to  9^. 

Clear.    Slight  A.B.* 

Clear.     Moon.    Slight  A.B.    No  streamers  seen. 

Partly  clear.     Moon.     No  AB.  to  8^. 

Partly  clear.    Moon.    No  AB.  to  8|^* 

Much  clouded.     Moon.     Obs.  nearly  impos.  to  8^^*'  at  least. 

Broken  clouds.     AB.  between  11^**  and  llj\* 

Clear.    Moon.    No  A.B.  seen  to  9**. 

Clear.    Moon.    No  AB.  seen  to  9**. 

Mostly  clouded.    Moon.    About  10^  clear,  and  no  AB. 

Ov't     Obs.  impos. 

Clear.    Moon.    No  AB.  seen  to  9**. 
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(489) 
(440) 


Sept.  16th. — A  few  streamers  seen  about  7h ;  after  that,  a  low  light 

Sept.  19th.— A  slight  A.B.  about  midnight  reported  by  Professor  D.  Olmsted. 

"Sept.  Slat— A  few  streamers  about  10^  high. 


Digitized  by 


Google 


Henfick'*8  Auroral  jRegister. 


I2r 


IMft* 

Sept.  27 

28 

29 

30 

Oct.      1 

2 

8 

4 

5 

6 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 

Nov.    1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 


Ov*t;  rainy  8^  to  9\    Obs.  impos.  to  9*»,  and  probably  all  night. 

Mostly  ov't.     Obs.  mostly  impos. 

Clear.    Moon.    A.B.  about  1i\*  (441) 

M'y  ov't :  no  A.B.  seen  to  8|**,  but  much  of  time  obs.  embarrassed  by 

Mostly  clear.     No  A.B.  seen  to  8^**.  [clouds. 

Clear.     No  A.B.  at  1^  25"». 

Mostly  ov't,  and  entirely  so  at  8^**. 


Clear.    A.B.  most  of  the  evening.* 

Clear.    No  A.B.  to  9\ 

Ov't.     Obs.  impos.  to  9*,  and  probably  all  night. 

Mostly  clean     No  A.B.  to  9**,  or  at  10^^. 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  to  10**  at  least,  and  obs.  impos. 

Clear.    No  A.B.  to  9**. 

Much  clouded.    No  AB.  seen  to  9**. 

Much  clouded.    No  A.B.  seen  to  9**.     Ov't  next  morning. 

Ov't  and  rainv.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Much  clouded.     Obs.  necessarily  imperfect.     No  A.B.  at  8**. 


(442) 


(444) 


Moon.    No  A.B. 


Ov't  and  rainy.     Obs.  impos.  to  9^,  and  doubtless  much  later. 

Ov't.     Obs.  impos.  to  9**  at  least. 

Partly  clear  before  7**,  and  after  8^**.     Moon.*    No  A.B. 

Clear.     Moon.* 

Much  clouded.    Moon.* 

Partly  clear.    Moon.     No  A.B.  seen  to  9^. 

Clear.     Moon.     No  A.B.  seen  to  9^ 

Clear.    Moon.    No  A.B.  seen  to  9**. 

Cl'y  ab't  the  N.  early  in  ev'g ;  after  that  n'y  cl'r. 

Clear.    No  A.B.  to  9\ 

Ov't.     Obs.  impos.  to  9^,  and  probably  all  night. 

Mostly  ov't.     Moon.     Obs.  nearly  impos. 

Ov't.     Obs.  impos. 

Ov't.     Obs.  impos.  to  9^,  and  probably  all  ni^ht. 

Ov't.     Obs.  impos.  to  8 J**,  and  probably  all  ni^ht. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  and  rainy  early  in  ev'g :  cl'red  up  bet'n  7**  and  8**,  and  remained. 

Clear.    No  A.B.  to  d\ 

Clear.    No  A.B.  to  9\ 

Partly  clear  early  in  the  evening.     Obs.  impos. 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Clear.     No  A.B.  to  9^. 

Mostly  ov't.     Obs.  nearly  impos.  to  9^  at  least.     No  A.B.  seen. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  later. 

Mostly  clear.    No  A.B.  to  8^.*  (446) 

Clear.    K  C.  H.  at  New  London,  Ct.*  (446) 


Sept.  29th.— An  arch  about  100^  amplitude,  10^  or  15^  high  at  vertex.  I  saw  no  Btreamen, 
mad  after  about  8h  I  could  not  see  the  aurora. 

Oct.  5th. — Many  streamers,  perhaps  10^  ^^'    8^^^  chieflv  between  7h  and  9fa. 

Oct.  19th.-— At  llh  and  after,  A.B.,  46®  to  oO«  in  amplitude,  low  on  horizon.  Reported  by 
Mr.  H.  A.  Newton. 

Oct.  20th.— Auroral  streamers  about  9h  (none  seen  before),  bright  and  extending  up  10^  or  15^. 

Oct.  Slst.— Some  sttspidons  of  A.B.,  but  very  uncertain  to  9b. 

Nov.  lOtb.— A.B.  about  9k ;  amplitude  80^  or  40^,  streamers  extending  8^  or  10^  high.  Fide 
Mr.  H.  A.  Newton. 

Nov.  llth.-*A.B.  fh>m  7h  to  llh,  amplitude  110^  or  190^,  general  light,  no  streamerf  seen. 
[Mr.  H.  A.  Newton.] 
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JBerricK^a  Auroral  Register. 

Clear.    No  A.B.  seen  until  about  11^.*  (447) 

Ov't.     Obs.  impos.  to  9^,  and  jjrobably  all  night. 

Much  cl'ded,  and  obs.  therefore  imperf.   No  A.B.  seen  to  8*.*     (448) 

Mostly  clear,  except  clouds  on  N.  horizon.     No  A.B.  seen  to  9^. 

Ov't. 

Ov't.     Obs.  impos.  to  8^,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Ov't  to  about  8"*.     Clearing  up  about  9^. 

Clear.  Moon.  No  A.B.  seen  to  8|^*».     At  5*»  a.m.  of  22d  cl'r,  no  A,B. 

Ov't ;  hail  ab't  7**,  ending  in  rain.    Obs.  impos.  to  9**,  and  d's  all  n't. 

Ov't.     Obs.  impos.  to  9**  at  least.     Cleared  up  during  the  night. 

Clear.    Moon.     No  A.B.  seen  to  9**. 

Much  clouded.    Moon.     No  A.B.  seen  to  8^^. 

Ov't  and  rainy.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 

Clear.    Moon.    No  A.B.  seen  to  9**. 

Clear.    Moon  rose  about  — *».     No  A.B.    I  did  not  obs.  personally. 

Partly  clouded.     No  A.B.  seen  to  7**. 

Clear.    No  A.B.  to  8^. 

Clear.     No  A.B.  to  8^**. 

Clear.    No  A.B.  to  9\ 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  ni^ht. 

Ov't.    Obs.  impos.  to  9^,  and  doubtless  all  night. 

Chiefly  clear.*  (449) 

Mostly  clear.     No  A.B.  to  9**. 

Ov't.     Obs.  impos.  to  11^,  and  doubtless  later. 

Clear.     No  A.B.  to  9^ 

Ov't.    Obs.  impos.  to  8**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9^,  and  probably  all  night. 

Cloudy  in  part.     At  about  8**  clear,  and  no  A.B. 

M'y  clear.    No  A.B.    [Twilight  A. B.    (Mr.  H.  A.  Newton.)]    (450) 

Clear.     Moon.     No  A.B.  to  9»». 

Clear.    Moon.    No  A.B.  to  9»>. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  and  misty  early  part  of  the  evening.     A.B.  10^  to  11**.     (451) 

Clear.    Moon.     No  A.B. 

Partly  clear  to  about  8**. 

Ov't.    Obs.  impos.  to  9**,  and  doubtless  all  night. 

Mostly  clear.     Moon.     No  A.B.  at  8**. 

Cloudy  in  N.     Moon.     Obs.  nearly  or  quite  impos.  to  9**  at  least. 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  and  rainy.     Obs.  impos.,  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  8**  at  least.     Cleared  off  during  the  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Partly  clear.     Moon.     No  A.B.  seen  to  9**.     Obs.  uncertain. 

Mostly  clear.    Moon.    No  A.B.  seen  to  9**.    Obs.  uncertain.* 

Much  clouded.    About  8**  nearly  clear  in  N.  and  N.  W.,  and  no  A.B. 


Nov.  13Ul~A.B.  seen  between  lib  and  12li,  and  also  abont  lb  A.M.  of  18th ;  a  few  streamen, 
bnt  not  mnch  display.    From  midnight  to  dawn,  more  or  less  cloudy. 
Nov.  14th.— Slight  A.B.  abont  Ih  a.m.  of  15th.    Fide  Professor  D..  Olmsted. 
Dec  5th.— 81i|rht  A.B.,  extending  perhaps  29  or  8^  above  horizon.    No  streamers  to  9K 
Dec  29th.— AlB.  seen  near  Hartford  by  Mr.  H.  A.  Newton;  streamers. 
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OvH  to  about  8^,  thence  clear. 

Ov't  at  ^^. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10"*,  and.  doubtless  all  night. 

Clear.    No  A.B.  to  9»». 

Clear.     No  A.B.  to  9\*  (452) 

Clear.    No  AB.  at  8»». 

Clear.    No  A.B.  to  9»». 

Clear.    No  A.B.  to  9^ 

Mostly  ov't.    No  A.B.  seen  to  9*>. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  and  snowing.    Obs.  impos,  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  imjpos. 

Mostly  ov't.     Obs.  impos. 

Ov't.     Obs.  impos. 

Clear.    Moon.    No  A.B.  at  8^. 

Mostly  clear.    Moon.    No  A.B.  seen  about  8^. 

Ov't.     Obs.  impoa  to  10**,  and  probably  most  of  night. 

Clear.    Moon.    No  A.B.  seen  to  9**. 

Clear.    Moon.    No  AB.  seen  to  9*. 

Ov't    Obs.  impos.  to  9*». 

Ov't     Obs.  impos.  to  9^. 

Ov't     Obs.  impos.  to  9*». 

Ov't  and  snowing.     Obs,  impos.  to  .9**. 

Clear.    Moon.     No  A.B.  to  8i»». 

Clear.     No  A.B.  to  9'». 

Clear.    No  A.B.  to  9^. 

Much  clouded.    No  A.B.  at  8*». 

Clear.    No  A.B.  to  8^ 

Ov't.     Obs.  impos.  to  9*». 

Ov't.    Obs.  impos.  to  9^,  and  doubtless  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  9**. 

Clear.    No  A.B.  to  9^. 

Ov't.    Obs.  impos.  to  10^,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  and  rainy  to  8**,  and  doubtless  all  night. 

Ov't  to  8^^^,  when  it  began  to  clear:  obs.  impos.  to  8^^ :  noA.B.  seen 

Mostly  clear.     No  A.B.  to  9**.  [after,  as  I  am  informed. 

Clear.    No  A.B.  to  9^ 

some  rain.    Obs.  impos.  to  9^,  and  doubtless  all  night. 

Moon.    No  A.B.  seen  to  9**. 

Obs.  impos.  to  9**  at  least. 

Moon.    No  A.B.  seen  to  9**. 

Moon.     No  A.B.  seen  about  8**.  (463) 

M'y  ov't:  moon:  obs.  n'y  or  quite  impos.  to  10*,  and  p.  all  night 
Ov't     Obs.  impos.  to  9**,  and  doubtless  later. 
Clear.    Moon.    No  A.B.  seen  to  9**. 
Ov't     Obs.  impos.  to  9**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  9*,  and  probably  later. 
Partly  clear.    Moon.    No  A.l5.  seen  to  9**. 


Ov't; 

Clear. 

Ov't 

Clear. 

Clear. 


Jan.  (kh.— Auroral  arch  In  N.  about  Ih  a.m.  of  Tth.    [FWe  Professor  D.  Olmsted- 1 
Feb.  14th. — Later,  about  10b  to  10b  15m,  a  display  of  the  A.B.  was  seen :  a  low  arch,  and  soBoe 
bri|;ht  Btroamersi  extending  perhaps  20^  high. 
17 
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Clear.    Moon.    No  A.B.  seen  to  aj**. 

Ov't     Obs.  impos.  to  9*». 

Ov't. 

Mostly  clear.    Moon.    No  A.B.  seen  to  9**. 

Clear,    Moon  after  about  8**.    No  A.B. 

Clear.    No  A.B.  to  8\ 

Mostly  clear,  growing  hazy.    No  A.B.  to  9^. 

Ov't.     Obs.  impos.  to  9^,  and  probably  all  nieht. 

Ov't  and  rainy.     Obs.  impos.  to  10*»,  and  probably  all  night. 

Ov't.    Obs.  impos.  to  9*»,  and  doubtless  later. 

Clear.    No  A.B.  about  8»». 

Ov't  and  snowing.     Obs.  impos.  to  9^,  and  doubtless  all  night. 

Clear.    No  A.B.  to  9\ 

Clear.    No  A.B.  at  9^  or  lO"*. 

Ov't.    Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't.    Obs.  impos.  to  9*»,  and  doubtless  all  night. 

Mostly  clear. 

Clear. 

Ov't.    Obs.  inipos.  to  9**,  and  doubtless  all  night. 

Mostly  ov't.    Clouds  breaking  up  about  9**.    Obs.  impos. 

Much  clouded. 

Partly  clear.    Moon.    No  A.B.  seen,  but  obs.  embarrassed  by  cl'ds. 

Clear.    Moon.    No  A.B.  seen  to  9**. 

Ov't.    Obs.  impos.  to  9**  at  least. 

Mostly  clear.    Moon.    No  A.B.  seen  to  9**. 

Clear.    Moon.    No  A.B.  seen  after  9^. 

Mostly  ov't  in  N.    Moon.    Obs.  impos.  at  8**. 

Py  cl'r,  but  N.  more  or  less  obst.  by  cl'ds :  moon :  no  A.B.  seen  to  9** 

Py  cl'r,  but  N.  more  or  less  obst.  by  cl'ds :  moon :  no  A.B.  seen  to  9*. 

Py  cl'r,  but  N.  more  or  less  obst.  by  cl'ds :  moon :  no  A.B.  seen  to  9''. 

Ov't.     Obs.  impos.  to  9**,  and  probably  later. 

Mostly  clear.     Slight  A.B. ;  no  streamers  seen  to  8^**.  (454) 

Clear,  except  cloud  along  N.  horizon.    No  A.B.  to  9**. 

Clear.    No  A.B.  at  8»». 

Clear.    No  A.B.  at  9\     [Fide  Mr.  J.  Edmands.] 

Ov't.     Obs.  impos.  to  9^,  and  probably  all  night. 

Clear.    No  A.B.  to  9^. 

Clear.     No  A.B.  to  9\ 

Ov't ;  rainy.    Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't,  rainy,  with  thunder.    Obs.  impos.  to  9**,  and  d's  all  night. 

Clear.    A.B.  seen  at  various  times  to  10^^  at  least.*  (456) 

Clouded  early  part  of  evening.*  (466) 

Clear.    No  A.B.  to  10»«. 

Clear.    No  A.B.  to  %\ 

Clear.    No  A.B.  to  9\ 

Chiefly  clear.    Slight  suspicions  of  A.B.*  (^5^) 

Clear.    No  A.B.  to  9\ 

Ov't.    Obs.  impos.  to  9^. 


April  5th.— Amplitude  90^,  more  or  less,  altitude  8^  to  12^.  Some  streamers.  lUaminatioB 
moderatelv  biiglit. 

April  6th.— Between  9b  and  lOh  A.B.,  less  than  on  previous  night,  yet  distinct.  AmpUtudt 
50^,  more  or  less. 

April  10th.— A.B.  certain  (fide  Mr.  J.  Edmands),  but  not  very  extensive,  at  lOd  or  later. 
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Ov*t.    Ob«.  impos.  to  9**. 
Ov't  and  rainy.    Obs.  impos. 
Clear.    Moon.    No  A.B.  Been  to  9^. 

20  Ov't.  Obs.  impos.  to  9^^,  after  that  clearing  up.    Moon. 
21 '  Clear.    Moon.    No  A.B.  seen  to  9**. 

22  Ov't  and  rainy.    Thunder  shower  about  IK    Obs.  impos.  to  9^. 

23  Clear.    Moon.    No  A.B.  at  8^ 

24  Ov't  Obs.  impos.  to  8^*,  and  doubtless  all  night 

25  Ov't  Obs.  impos.  to  9**,  and  probably  all  night 

26  Clear.     No  A.B.  to  9^^ 

27  Clear.    No  A.B.  to  Sj^. 
28 1  Clear.     No  obs.  after  8^ 

29  Ov't     Obs.  impos.  to  8^**. 

30  Clear.    No  A.B.  at  8^*^. 
1  Clear.    No  A.B.  to  9-^. 

2 1  Clear.    A.B.,  a  considerable  display.*  (4^^) 

8 1  Nearly  dear;  hazy  about  N.     No  A.B.  to  9^,  but  slightly  susp. 

4  Much  clouded.    Obs.  nearly  impos.  to  8^  at  least 

5  Ov't  and  rainy.     Obs.  impos.  to  9^,  and  doubtless  aU  night 

6  Clear  at  9\    No  A.B.  then. 

*!  Ov't    Obs.  impos.  to  9*»,  and  probably  all  night 

8  Ovt     Obs.  impos.  to  9^. 

9  Clear.    No  A.B.  at  9^. 

10  Ov't    Obs.  impos.  to  9*^  at  least 

11  Clear.    No  A.B.  at  9^ 

12  Mostly  ov't    Moon.     Obs.  nearly  impos.  to  9^. 

13  Clear.    Moon.    A.B.*  (459) 

Hazy.    Moon.    Obs.  nearly  impos.  to  9*^. 
Hazy  and  cloudy.    Moon.     Obs.  nearly  impos.  to  9^. 
Clear.    Moon.    No  A.B.  seen  at  9^. 
Ov't,  chiefly.     Obs.  impos.  to  8^**. 
Clear.    Moon.    No  A.B.  to  9*». 
Hazy.    Moon.    No  A.B.  to  9i\ 
Clear.    No  obs. 

Ov't    Obs.  impos.  to  9^  at  least,  and  probably  all  nieht 
Ov't  and  rainy.    Obs.  impos.  to  91^^^,  and  doubtless  all  night. 
Ov't     Obs.  impos.  to  9^,  and  doubtless  all  nieht 
Ov't  for  the  most  part     Obs.  impos  to  9^,  and  probably  aU  night 
Cloudless,  but  hazy.     No  A.B.  to  9^*». 
Hazy.    No  A.R  seen  to  8^ ;  insufficient  obs. 
No  A.B.  to  9^. 
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Hazy. 

Ov't 

Clear. 

Clear. 

Ov't 

Ov't 

Ov't 


No  A.B.  to  10i>».* 

A.B.  about  10*^.* 

Obs.  impos.  to  9**,  and  doubtless  all  night. 
OIm.  impos.  to  9*^,  and  doubtless  most  of  night 
Obs.  impos.  to  9^,  and  probably  later. 


p 


Mat  2d.— Aroplitode  10(K>  to  120o,  arch  in  N.  ^o  to  80^  high  at  yertex,  many  streamen.  not 
Terr  bright,  some  reaching  up  to  75o  or  80<^  altitude.  Observed  from  Sh  45b  to  9k;  did  not 
look  alter  tnia. 

May  18th.— Not  ^e^  conapicnous,  but  certain.    [Fide  Mr.  Lyman  Baird.] 

Hay  81tt.— At  about  llbtl  was  quite  sure  that  there  was  an  auroral  Ught  in  the  N. 

June  Ist.— A  loir  light  TQo  to  w)o  amplitude,  and  6o,  more  or  leas,  eleration.  I  saw  no 
streamers. 
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Mostly  ov't.    Obs.  impos.  to  9 J**  at  least.  [no  A3. 

Clear.    I  did  not  observe,  but  a  friend  states  that  at  iC*  there  was 
Ov't.     Obs.  impos.  to  9^**  at  least. 

Clear.    Moon.    No  AB.  at  9*  to  9iK 
Clear.    Moon.    No  obs.  after  9\ 
Ov't.    Obs.  impos.  at  9^. 


Ov't 

Moon. 
Ov't. 
Clear. 
Ov't. 


Obs.  impos.  to  9^  at  least 
Supposed  clear. 


Moon.    No  AB.  to  9i\ 
Obs.  impos.  to  9^**. 
Clear,  in  part.    No  obs.,  and  probably  too  cloudy. 
Ov't     Obs.  impos. 
Clear.     No  AB.  at  9\ 
Clear.     No  AB.  at  9i\ 

Mostly  ov't.     Obs.  nearly  impos.  to  9**  at  least,  and  p.  all  ni^ht 
Ov't  and  raining.     Obs.  mipos.  to  9^,  and  doubtless  most  of  night 
Clear,    No  AB.  at  9i\ 
Mostly  ov't.     Obs.  impos.  to  9^. 
Much  clouded.     No  obs.  after  9**. 
Partly  cloudy.     No  AB.  to  9i^»». 
Mostly  clear.     No  obs. 

Ov't    Obs.  impos.  to  9**,  and  probably  all  night 
Mostly  clear.     No  AB.  to  9^**. 
Clear.    No  AB.  at  9^^ 
Clear.    No  AR  at  9i\ 
Mostly  clear.    No  AB.  at  9^**. 
Partly  cloudy.    No  A.B.  seen  at  9^**. 
Rainy  most  of  ev'g.     Clearing  up  between  9*  and  10*.     No  obs. 


Partly  clear. 
Mostly  ov't    Moon, 
Mostly  clear.    Moon. 
Partly  clear.     Moon. 
Clear. 
Ov't 


Obs.  impos.  to  9J*,  and  probably  all  night. 
AB.,  some  general  display.*  (462) 

No  AB.  seen  to  9^**. 
Moon.    No  AR 
Obs.  impos.  to  9^,  and  doubtless  all  night 


Ov't 
Ov^t 
Nearly  dear. 


Moon.    Somewhat  hazy. 


Much  clouded.    Moon  rose  about  9^.* 
Ov't  and  rainy. 

Ov't,  almost  wholly. 

Nearly  clear.     No  A.B.  to  9^**. 

Ov't  and  rainy.    Obs.  impos.,  probably  all  night. 

Ov*'t.     Obs.  impos.  to  9**,  and  doubtless  later. 

Ov^t    Obs.  impos.  to  9**,  and  doubtless  all  night 

Ckac    No  AB,  to  9^*. 


Jnly  12th.— Between  llh  and  lab,  a  narrow  arch  or  "belt  spanned  the  heavena  from  E.  to  W. 
8ee  ft  description  by  Mr.  H.  A.  Newton,  New  Harm  Morning  Jounud,  July  14th. 
Ju^  22d.^Slight  saspicions-of  A. 6.,  bnt  probably  d»e  to  moonlight 
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IPy Qv't :  obs.  impos.  to  9^ :  bet'n  9^  and  ltf»  m'y  clear,  and  no  A.B. : 

Oy\    Obs.  impos.  to  9^,  and  p.  all  night      [fide  Mr.  J.  fidmands. 

Ov\.    Obs.  impos.  to  9*^,  and  doubtless  all  night. 

Ovt  and  showery.    Obs.  impos.  to  9**. 

Ov't  almost  entirely  np  to  2*^  a.m.  of  10th.* 

Clear.    Moon.    No  obs.  until  about  lOf *».    No  A.B.  then.*    (463) 

Clear.    Moon.    No  A.R  seen  to  ^\ 

Clear.    Moon.    No  A.B.  seen  to  9*^. 

Clear.    Moon.    No  A.R  seen  to  9^. 

Ov't  and  showery.    Obs.  impos.  to  9^*  at  least. 

Ov't.     Obs.  impos.  to  9*». 

Ov't     Obs.  impos.  to  9\ 

Ov't.     Obs.  impos.  to  9^,  and  doubtless  all  night. 

Mostly  ov't     Obs.  impos.  to  9**,  and  probably  most  of  the  night 

Clear.    Did  not  personally  observe.     No  A.6.  to  9**. 

Clear.    Did  not  personally  observe.    No  A.B.  to  9**. 

Clear,    No  AB.  to  9\ 

Clean  (?) 

aear.    No  A.B.  to  9\ 

£.  C.  H.  at  Danbury,  Ct    Raining  to  9^  at  least,  and  obs.  impos. 

Mostly  ov't     Obs,  unpos.  to  9J^**. 

Clean    No  AR  to  9^*^. 

Ov't  and  r'y  to  10^»»  at  least:  obs.  impos.:  KC.H.  at  Hartford  to  S^^". 

Clean     No  A.B.  to  9\ 

Clean    No  A.B.  to  9\ 

Mostly  clean    No  A.B.  tbo  9**. 

Ov't    Obs.  impos.  to  9'',  «nd  probably  all  night 

Clean    A.B.*  (464) 

Clean     A,B.,  many  streamers  extending  to  alt  of  40^.*  (465) 

Almost  wholly  ov't     Obs.  impos.  to  9**  at  least. 

Nearly  clean    No  A.B.  to  9^^ 

Clear  to  about  8f  •»,  aft  ov't  to  10^,  and  p.  all  night    No  A.B.  to  Sj*. 

Clean    No  A.B.  to  ^\ 

Mostly  clear.    No  A.B.  to  9\    Moon  begins  to  interfere. 

Clear.    No  A.B.  seen  to  9**. 

Ov't.     Obs.  impos.  to  9^,  and  doubtless  all  night 

Clean    Moon.    No  A.B.  seen  to  8J**. 

Clear.    Moon.    No  A.B.  seen  to  %\^. 

Clean    Moon.    No  A.B.  seen  to  9**. 

M'y  cl'r  to  9**,  after  ov't :  moon :  no  A.B.  seen,  and  obs.  n'y  impos. 

OvV    Obs.  impos.  to  9"^,  and  doubtless  all  night 

Mostly  ov't    Obs.  impos.  to  9**,  when  clouds  began  to  break  up. 

Ov't     Obs,  impos,  to  9**  at  least 

Ov't.    Obs.  impos.  to  9**  at  least,  and  probably  all  night. 

Ov't  chiefly.     Moon.     Obs.  nearly  or  quite  impossible  to  10**. 

Clean    Moon.    No  A.R  seen  to  9^. 

Ov't ;  rain  latter  part  of  ev'g.     Obs.  impos.  to  9**,  and  p.  all  night 

Partly  clean    No  A.B.  seen  to  9^. 


Aug.  9tlL— Clouded  also  at  aboat  2b  90m  a.m.,  and  donbtlesa  overcast  for  the  rest  of  the 
nili^t.    Some  snspiclons  of  A.B,  abont  midnlfifht 

Aug.  10th.— Aboat  2h  A.M.  and  8b  a.m.  of  the  11th,  were  patches  of  aaronl  light,  low  on 
horlBon,  W.  of  N. 

Sept.  Ist— An  extensive  display,  fh>m  twilight  to  lOh  SOn  at  least.  Streamers  through  a  larg« 
•mputnde,  reaching  ap  to  semth,  and  perhaps  &rther. 

Sept.  2d.— Seen  at  Bermuda,  where  it  was  conspicuous. 
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OvH. 

Clear. 

Clear. 

Clear. 

Ov't 


HerricVa  Awhoral  Register. 

Obs.  nearly  or  quite  impos.  to  9**. 
No  A.B.  to  9^ 
No  A.B.  seen  to  8^\ 
No  A.B.  to  9^ 


Clear, 

Clear. 

Ov't 

Clear. 

Clear. 

Clear. 

Ov't 

Clear. 


Clear. 
Clear. 
Clear. 
Clear. 
Clear. 


Ov't    Obs.  impos.  to  9**  at  least 
Clear.    No  A.B.  to  8»». 
Mostly  clear.    No  A.B.  to  8^*. 
Mostly  ov't.    No  sufficient  observation. 
Clear.    No  A.B.  at  9\\ 

No  A.B.  to  9»>. 

No  A^B.  at  8i^. 
Obs.  impos.  to  9**  at  least. 

No  A.B.  to  8f\ 

No  A.B.  to  9**.    Moon  begins  to  interfere. 

Moon.    No  A.B.  seen  to  9**. 
Obs.  impos.  at  8^,  and  probably  most  of  night. 

Moon.    No  A.B.  seen  to  9. 
Partly  clear.    Moon.    No  A.B.  seen  to  9**. 
Clear.    Moon.    No  A.B.  at  8»>. 
Ov't,  or  chiefly  so,  to  8*'. 
Clear.    Moon.    No  AB.  seen  to  9^. 

Moon.     No  A.B.  seen  to  9**. 

Moon.     No  AB.  seen  to  9**. 

Moon.    No  A,B.  at  8J»>. 

Moon  most  of  evening.     No  A.B.  seen  to  10**, 

Moon.    No  A.B.  seen  to  9^. 
Somewhat  cloudy.    No  A.B.  certain,  although  som't  susp.  ab't  9''. 
Ov't.     Obs.  imnos.  to  9**,  and  probablv  all  mght 
Mostly  ov't     Obs.  nearly  impos.  to  9^ 
Partly  clear.     No  A.B.  to  8»». 

Ov't  to  9^ ;  clearing  up  between  9^  to  10^.     Obs.  impos. 
Mostly  clear.     No  A.B.  to  9^  at  least 
Partly  clear.     No  good  obs. 
Ov't.    Obs.  impos.  to  10**,  and  doubtless  all  night 
Ov't    Obs.  impos.  to  9**. 
Ov't 

Ov't  about  8**. 
Clear.    No  A.B.  at  8»». 

Clear.     Slight  A.B.*  (466) 

Clear.    No  A.B.  to  8\ 
Ov't  to  9*»  at  least. 
Clear.    No  A.B.  to  9\ 
Ov't  (?) 

Clear.    Moon.    No  A.B.  to  9*». 
Clear.    Moon.    No  A.B.  to  9»». 

Ov't  and  rainy.     Obs.  impos.  to  9i**,  and  doubtless  all  night 
Clear.    Moon.    No  A.B.  seen  to  9**. 
Clear.    Moon.    No  A.B.  seen  to  9**. 
Ov't    Obs.  impos.  to  9**,  and  probably  all  night 
Ov*t     Obs.  impos.  to  9**,  and  doubtless  all  night 
Ov't    Obs.  impos.  to  9**,  and  probably  most  of  the  night. 

Not.  iBt^-l^fttclies  of  light  low  in  N.E.  and  N.  daring  the  evening.    No  streamers  seen. 
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JaiL     1 

2 
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5 
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Clear.    Mooil    No  A.B.  seen  at  8f*>. 
Mostly  ov't.    Moon.    Obs.  impos. 
Ov't.    Obs.  impos.  to  9^^,  and  doubtless  all  night. 
Mostly  ov*t.    Obs.  impos.,  probably  all  ni&^ht. 
Ov't.    Obs.  impos.  to  10**,  and  doubtless  all  nigl^t. 
Mostly  clear.    Moon.    No  A.B.  seen  to  9^.  [obs. 

Ov't  early ;  aft.  clear  overhead.    No  A.B.  seen  to  9^,  but  no  certain 
Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 
Ov^t.     Obs.  impos.  to  9^,  and  doubtless  all  night. 
Ov't.    Obs.  impos.  to  9**,  and  probably  all  night. 
Mostly  clear.    No  A.B.  to  10*». 
Clear.    No  A.B.  to  9\ 
No  A.B.  to  ^\ 

Obs.  impos.  to  9*»,  and  probably  all  night. 
Obs.  impos.  to  9**,  and  probably  all  night. 
Obs.  inipos.  to  8**,  and  probably  all  night. 
No  A.B.  seen  to  9i^. 
Obs.  impos. 
Obs.  impos. 
Partly  clear.    Wo  A.B.  at  8**. 
Clear.    No  A.B.  to  9\ 

Ov't  to  9** ;  doubtless  all  night;  ov't  before  dawn  of  6th. 
Showery  ab't  7*",  aft.  cl'r:  moon :  no  A.B.  at  9**  50*" :  no  A.B.  at  44^ 
Moon.    No  A.B.  at  %\  [to  4^*  a.m.  of  7tL 

Moon.    No  A.R  seen  at  9^. 
Moon.    No  A.B.  seen. 
Moon.    No  A.Bj  seen  at  9**. 
Moon.    No  A.B.  seen  at  9^. 
Obs.  impos.  to  9*^,  and  probably  all  night 
Mostly  clear.    Moon. 

Clear,  or  chiefly  so.    Moon.    No  A.B,  seen  to  9*». 
Clear.    Moon.    No  A.B.  seen  to  9*». 


Clear. 

Ov't 

Ov't 

Ov't 

Clear. 

Ov't 

Ov't 


Clear. 
Clear. 
Clear. 
Clear. 
Clear. 
Ov't 


Ov't 

Clear.    No  A.B.  to  8\ 

Clear  early  in  evenings    No  A.B.    Ov't  in  N.  about  7^. 

P'y  cl'r.    No  A.B.  seen  to  10**,  but  obs.  much  embarrassed  by  cl'ds- 

Partly  clear.    No  A*B.  seen  to  9**. 

Partly  clear.    No  A.B.  seen  to  9**. 

Ov't.    Obs.  impos.  to  9**,  and  probably  all  night 

Susp.  auroral  light  low  on  hor.,  once  or  twice  during  ev'g. 

No  A.B.  to  9**. 

No  A.B.  to  9\ 


Clear. 
Clear. 
Clear. 
Clear. 
Ov't 


Snowing  most  of  the  night,  and  till  noon  of  29th. 


Ov't  and  snowing.    Obs.  impos.  to  9**,  and  probably  all  night 

Clear.    No  A.B.  to  9»». 

Clear.    A.B.  all  the  evening.  (467) 

Py  cl'ded  and  hazy.    No  A.B.  seen  to  9**,  but  obs.  nec'y  imper£ 

Clear.    No  A.B.  at  9*». 

Ov't    Obs.  impos.  to  9*»,  and  probably  all  night. 

Mostly  ov't    Obs.  impos.  to  9**.    Cleared  off  during  night 
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Feb. 


HerricTSi  Auroral  lieffi$ier. 

Clear  until  about  8*»,  after  which  ov't.    Mocml    No  AJB,  seen- 

Clear  early  in  ev'g.    Moon.     No  A.B.  seen.    After  abovt  8**  ov^t. 

Partly  £lear.    No  A.B.  seen. 

Partly  clear.    No  A.B.  seen. 

Ov*t.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9^,  and  doubtless  all  night. 

Ov't     Obs.  in^jpos.  to  9**  at  least. 

Mostly  ov't    Moon.    No  A.B.  seen.    Obs.  nearly  impose 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Ov't.    Obs.  inipos.  to  9^,  and  doubtless  all  nigbt. 

Mostly  ov't.     Obs.  nearly  impos. 

Ov't     Obs.  impos.  to  9*»,  and  later. 

Ov't     Obs.  impos.  to  9**,  and  probably  all  night. 

Ov't.    Obs.  impos.  to  9**,  and  probably  all  night. 

Clear.    No  A.B.  to  9\ 

Clear.    No  A.B.  to  9\ 

Clear.    Most  of  the  evening  saw  no  A.B.*  (^^8) 

Clear.     No  A.B. 

Clear.    No  AB. 

Ov't     Obs.  impos.  to  9**,  and  doubtless  all  night 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Clear.    A.B.  from  dusk  to  9^  at  least.*  (469) 

Clear.    No  A.B.  seen  to  9**.    Obs.  suspended  from  6^  to  H^. 

Ov't     Obs.  imnos.  to  9'*,  and  probably  all  night 

Mostly  clear.    !N"o  A.B.  seen  to  9**. 

Mostly  clear.    Moon.    No  A.B.  seen  to  9**. 

Mostly  clear.    Moon.    No  A.B^  seen  to  9^. 

Mostly  clear.    Moon.    No  A.B.  seen  to  9**. 

Clear.    Moon.    No  A.B.  seen  to  9**. 

Ov't  and  snowing.    Obs.  impos.  to  9^,  and  probably  all  ni^it. 

Clear.    Moon.    N"o  A.B.  seen  to  10**. 

Ov't    Obs.  impos.  to  9**,  and  doubtless  all  nigbt. 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Clear.    Moon.     No  A.B.  seen  to  9**. 

Clear.     Moon.    No  A.B.  seen  to  9**. 

Mostly  clear.    Moon.    No  AB.  seen  to  9**. 

Ov't     Obs.  impos.  to  9^**,  and  doubtless  all  night 

Ov't     Obs.  impos.  to  9**,  and  probably  all  ni^ht 

Ov't    Obs.  impos.  to  10**,  and  probably  all  night 

Ov't.    Obs.  impos.  to  10**,  and  probably  all  night 

Nearly  clear.    No  A.B.  seen  to  9**. 

Clear.    No  A.B.  to  9**. 

Clear.     No  A.B.  to  8^**. 

Clear.    No  A.B.  to  1^. 

Ov't :  obs.  impos.  to  9**,  and  d's  all  n't :  driving  snow-storm  all  n*t 

Very  clear.    No  A.B.  to  9**. 

Ov't.    Obs.  impos.  to  10^,  and  probably  all  night 

•  •  ♦  *     "      m    ''       1,  m  « 

Mostly  clear.    No  A.B.  to  8**. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night 


Jan.  28d.— About  8h  90m  saw  on  N.  horizon  a  brU^tat  Ueht  of  more  than  90^  ampUtnde,  hut 
not  extending  upward  more  than  2^  or  8^.    Probably  A.B. 

Jan.  28th.— AmpUtude  90®,  100°,  or  more ;  eleyation  amaU,  8°  to  {^ ;  light  strong.  I  mw  no 
weU  defined  streamers. 
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'  Clear, 
Ov't 
Clear. 
OVt 
Ov't. 


No  A.B.  to  9»>.*  (469) 

Obs.  impos.  to  9^.     Nearly  clear  towards  dawn  of  Mar.  Ist. 
Moon  interferes.     No  A.B.  seen  to  9**. 
Obs.  impos.  to  9**,  and  doubtless  all  night 
Obs.  impos.  to  9**,  and  probably  all  night. 
Mostly  clear.  (?)     No  AB. 
Clear.    Moon.     No  A.B.  to  ^^. 
Clear.    Moon.     No  A.B.  to  9\ 

Ov't.    Obs.  imnos.  to  9*»,  and  doubtless  all  night.  [A.B. 

Ov't  early  in  e v'g ;  thunder  shower  about  7^ ;  at  9**  cPr :  moon :  no 
j  Ov't.    Obs.  impos.  to  9 J^,  and  doubtless  all  night 
jOv't 

i  Clear.    Moon.    No  A.B.  seen  to  9^. 
Clear.    Moon.     No  A.B.  seen  to  9*». 

Nearly  cPr  early  in  ev'g :  moon:  no  A.  B.  seen:  at  8**  and  after  ov't 
I  Mostly  ov't     Moon.     Obs.  impos.  to  9**. 


Ov't 

Clear. 

Clear. 

Clear. 

Clear. 

Ov't 

Ov't 

Clear. 

Clear. 

Ov't: 

Clear. 

Clear. 

Clear. 

Ov't 

Ov't 

Ov't 

Clear. 

Clear. 


No  AB.  to  9\     (Nor  at  10\   [F.  B.]) 

No  A.B.  to  9\ 

NoA.B.  to9^     (Noratl2i^   [F.  B.]) 

Faint  auroral  light  during  the  evening.* 
Obs.  impos.  to  9%  and  doubtless  all  night. 
Now  and  then  a  few  stars  to  be  seen.     (F.  B.) 

No  A.B.  to  9\ 

No  A.B.  to  9\     (An  A.B.  (?)    [F.  B.l) 
obs.  impos.  to  9^,  p.  all  n't  (Cl'r :  no  A.B.  seen  at  10**. 

Aurora  Borealis. 

Aurora  Borealis. 

Aurora  Borealis. 

Obs.  impos.  to  9^,  and  doubtless  all  night. 
Obs.  impos.  to  9^,  and  doubtless  all  night 
Obs.  impos. 

Moon.     No  A.B.  seen  to  9^. 

Moon.     No  A.B.  seen  at  9\ 
Moon. 


(470) 


[F;B.]> 

471 

472) 

473) 


Clear,  mostly. 

Mostly  ov't. 

Mostly  ov't 

Mostly  ov't.     Obs.  impos.  to  9^  at  least. 

Hazy.     Moon.    No  good  obs. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night 

Mostly  ov't.     Obs.  impos.  to  9**. 

Clear.    Moon.    No  A.B.  seen  to  9^*'. 

Clear.    No  A.B.  to  9^ 

Clear.     A.B.  seen  from  8^  onward.* 

Ov't.  Obs.  impos.  to  9"*,  and  doubtless  all  night 

Clear.  AB.  from  end  of  twilight* 


(474) 
(476) 


Feb.  27th.— A.B.,  seen  about  lOh  by  Mr.  Lyman  Baird,  chiefly  a  low  arch,  of  about  45®  am- 
pUcade. 

March  21pt. — Apparently  none  at  9l». 

AprU  21»t.— Amplitude  100®  or  more,  upward  extent  10®  or  15®,  without  many  definite 
atreamers  while  I  watched. 

April  23d.— Amplitude  90®  or  more,  light  pretty  bright,  eztendhig  up  25®  o^  80®,  with  fidnt 
•trcamers.    Did  not  observe  after  8h  45ni. 

18 
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SerricK^s  Auroral  EegUter. 

Mostly  ov't.    Obs.  impos.  to  9*>. 

Clear.    No  A.B.  to  ^\ 

Ov't.    Obs.  impos.  to  9^,  and  probably  most  of  the  night« 

Ov't.    Obs.  impos.  to  9**,  and  probably  all  night. 

Ov't.    Obs.  impos.  to  9*»,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  9*»,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9^,  and  doubtless  all  night. 

Clear.    Moon.    No  AB.  seen  to  9**.     Obs.  imperfect. 

Ov't.    Obs.  impos.  to  10^,  and  doubtless  all  nieht. 

Ov't.     Obs.  impos.  to  8**,  and  doubtless  all  night. 

Ov't.    Obs.  impos.  to  9*>,  and  doubtless  all  night 

Clear  to  about  9*».    Moon.    No  A.B.    At  9*»  thinly  ov't. 

Clear.    Moon.    No  obs. 

Clear.    Moon.    No  A.B.  seen  at  84^. 

Clear.    No  A.B.     (F.  B.) 

Mostly  ov't.    Obs.  mipos. 

Ov't.     Obs.  impos. 

Ov't.     Obs.  impos.  to  9^. 

Partly  clear.    Moon.    No  obs. 

Ov't.    Obs.  impos.  to  9**,  and  probably  all  nijs^ht 

Ov't.    Obs.  impos.  to  9*»,  and  doubtless  aU  night. 

Clear.     Faint  auroral  light  about  9**. 

Clear.* 

Ov't     Obs.  impos.  to  9**,  and  doubtless  all  ni^ht 

Ov't    Obs.  impos.  to  8^*^,  and  doubtless  all  night 

Clear.    No  A.R  to  10»». 

Clear. 
Clear. 
Ov't 
Ov't 

Clear.    Moon.    No  A.B.  seen  to  10^. 
Clear.    Moon.    No  A.B.  seen  to  9^**.   , 
Cloudless,  but  hazy.    Moon.    No  A.B.  seen  to  O**. 
Nearly  clear.    Moon.    No  A.B.  seen  to  9^. 
Ov't     Obs.  impos.  to  9**,  and  doubtless  all  night 

Mostly  ov't  to  9*»  at  least 
Ov't  to  9^  at  least 

Ov't.    Obs.  impos.  to  9**,  and  probably  all  night 

Cloudless,  but  very  hazy.    Obs.  impos.  to  9^,  and  d's  aU  night 

*♦*♦♦♦♦         ^» 

Ov't 

Ov't 

Clear. 

Clear.    (No  A.B.  at  9i»».    [F.  B.]) 

Mostly  clear  to  9^**,  and  no  A.B.    At  10*»  nearly  ov't 


Hay  16tlL— Suspected  some  onosaal  lUomination  in  the  N.  about  91^ ;  probablj  alight  A.B. 
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ExTEACrS    FROM    AN    AUBORAL   REGISTER    KEPT    AT    NeW   HaVEN,   CoNN., 

BY  Mr.  Francis  Bradley. 

Mr.  Francis  Bradley,  now  of  Chicago,  111.,  kept  an  Auroral  Register  in 
New  Haven,  beginning  in  June,  1842,  and  extending  to  June,  1864.  From 
this  Register  Mr.  Herrick  made  frequent  extracts,  marking  them  with  the 
initial  letters  F.  B. ;  and  these  extracts  are  given  in  the  preceding  pages. 
But  not  finding  them  later  than  1860,  the  Committee  of  Publication  had  in- 
ferred that  Mr.  Bradley's  observations  did  not  extend  beyond  that  tima 
After  all  of  Mr.  Herrick's  Register,  except  the  last  two  pages,  had  been 
printed,  they  were  gratified  to  learn  that  Mr.  Bradley  continued  to  observe 
as  long  as  Mr.  Herrick,  and  that  thus  essential  additions  could  be  made  to 
his  record,  and  especially  that  the  gaps  in  it  could  be  filled. 

The  two  Registers  have  been  compared  throughout,  and  every  entry  of 
Mr.  Bradley's  that  furnishes  additional  information  likely  to  be  of  value,  is 
given  below.  It  has  not  been  thought  necessary,  however,  to  give  the  ob- 
servations for  those  nights  when  both  Mr.  Herrick  and  Mr.  Bradley  state 
that  no  aurora  was  seen,  even  though  the  latter  observed  to  a  later  hour  of 
the  evening.  This  method  of  selection  brings  out  an  undue  proportion  of 
apparent  discrepancies  between  the  two  observers.  Most  of  these  are  evi- 
dently due  to  their  reporting  the  state  of  the  sky  as  it  appeared  at  differ- 
ent moments. 

During  part  of  the  time  covered  by  his  observations,  Mr.  Bradley  had 
charge  of  the  Observatory  in  Yale  College,  and  gave  instruction  in  Practi- 
cal Astronomy.  His  careful  accuracy  in  astronomical  observations  justifies 
special  confidence  in  his  records  of  the  aurora. 

In  the  following  pages,  auroras  reported  by  Mr.  Bradley  are  numbered, 
when  they  have  not  been  numbered  in  Herrick's  Register. 

latt.  ) 

May  28  j  Tolerably  clear  this  evening,  some  clouds  in  the  south ;  supposed 

I     faint  aurora  at  9** ;  no  streamers ;  very  doubtful. 
July    4  Partially  clear.    About  11**  stars  shone  brightly. 
Oct.  30 1  Tolerably  clear.     No  A.B.  at  8^*^. 

Nov.    2 1  Clear ;  hazy  near  horizon.    No  A.B.     Thought  I  saw  a  faint  light 
along  the  north,  but  could  not  be  satisfied  that  it  was  A.B. 
11  Very  clear.    Moon.    Faint  suspicions  of  an  A.B.  at  8** ;  was  not 

satisfied  that  there  was  one. 
21  'At  6**  considerably  cloudy.     At  8J**  clear,  fine  A.B.    Moon  began 
I     to  interfere.     At  11**  should  think  it  not  all  gone.  (^78) 

Dec.    1 1  Clear,  here  and  there  a  cloud :  susp.  a  faint  A. B.  at  1 2**,  but  not  cert. 
1843.   I 

Jan.  23  Clear  at  ^^.    No  A.B.    Cloudy  at  8*",  9*»,  and  10*»,  and  p.  all  night. 
Mar.  28|Cloudv;  feir  at  Qi^,    No  A.B.     Seemed  rather  lighter  than  usual 
I     in  the  N.  at  10^^,  but  do  not  think  there  was  any  A.B. 
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Clear.  No  A.B.  Saw  a  well  defined  strip  of  light  about  40°  long, 
resembling  the  comet  so  much  that  I  tooK  it  for  one  at  first  sight ; 
but  it  moved  pretty  fast  sideways.  It  was  below  the  pole  about 
4®  or  5**  when  first  seen  (at  7^**) ;  moved  upward  and  eastward 
until  it  pointed  6®  east  or  south  of  Arcturus,  when  it  was  &int 
and  just  distinguishable — a  curious  sight :  I  called  it  an  auroral 
streak ;  extent  about  20®  east  and  west  of  Pole  star  (40°  long) ; 
could  discover  no  other  traces  of  an  aurora.  There  were  none 
at  9^.  Its  light  was  a  little  stronger  than  that  of  the  comet  on 
the  11th  or  17th,  but  resembling  it  very  much — decidedly  diver- 
gent from  one  end ;  greatest  width  not  over  1®  till  nearly  extinct 
when  it  appeared  perhaps  \\°  or  1^®,  losing  its  end  first  and  be- 
coming pretty  uniformly  wide. 

Clouds  on  the  northern  and  western  horizon.  An  aurora  about  7^*  ; 
uncertain  when  it  disappeared :  no  streamers.  (Should  probably 
be  Apr.  6th.) 

Heavy  cloud  on  western  and  northern  horizon,  above  it  apparently 
brighter  than  an  ordinary  sky ;  saw  no  streamers  at  9^.  Rain 
from  9i»»  to  10^^     Cloudy  at  10i»».  (479) 

CPy  in  N.  at  9** ;  tolerably  clear  in  S.  hemisphere.    Moon. 

Cloudy.    Tolerably  clear  at  U^\    No  A.B. 

Not  very  clear  in  north  at  8^  or  9** ;  saw  no  A.B. 

Clear  at  10»».    No  A.B. 

Somewhat  cloudy  in  north.     No  A.B.  at  10^. 

Cloudy.  Clear  spaces  in  the  north  at  about  11**;  apparently  an 
A.B.     No  streamers  seen.  (^^SO) 

No  A.B.     Rather  hazy  at  10»». 

Mostly  cloudy :  clear  spaces  of  sky  in  N. :  no  A.B.  at  11** :  moon. 

Clear.  First  saw  an  auroral  bow  in  the  N.  at  6^**,  not  very  well 
defined,  rather  faint,  about  5®  or  6**  at  highest  part ;  no  stream- 
ers. Noticed  it  until  7**.  Looked  again  at  lOf^, — ^then  a  gene- 
ral brightness,  perhaps  12**  or  14°  high,  the  brightest  part  E.  of 
N.  Moon  rose  about  9^**  and  very  much  interfered.  The  light 
in  the  north  was  of  a  red  color. 

Cloudy  to  Hi**;  very  clear  on  morning  of  26th  at  6^**;  strongly 
suspect  an  A.B. — probably  Milky  Way. 

Clear.  Was  uncertain  whether  there  was  an  A.B.  east  of  north 
near  horizon  at  8 J**,  or  not ;  seemed  to  be  lighter  there  than  in 
neighboring  portions  of  the  heavens.    Moon  near  quarter. 

Here  and  there  a  clear  space,  but  at  11**  ov^t,  and  prob.  all  night. 

Ov't  to  11**.    Clear  next  morning  at  4**.    No  A.B. 

Clear.  Moon.  No  A.B.  to  12**. 
Clear.  Think  there  was  no  A.B. 
Clear  to  11**.    There  may  have  been  a  slight  A.B.  at  11** ;  did  not 

look  critically. 
Alternately  clear  and  cloudy.    No  A.B.  at  11\ 
Cloudy  to  9i**,  when  it  began  to  be  clear.    Clear  at  Hi**,  except 

low  cloud  in  N.     Somewhat  cloudy  at  1 2i**.    Moon. 
Cloudy  to  10**,  and  doubtless  later;  two  or  three  clear  streaks  in 

the  north  looked  rather  bright,  but  think  there  was  no  A.B. 
Cl'y  to  about  9i** ;  cl'rin  N.  atlOi**:  very  bright,  but  think  no  A.B. 
Ov^t  to  8f**;  between  that  and  11**  cleared  off.    No  A.B.  at  llV 

Cloudy  and  rainy  next  morning. 
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Too  cloudy  to  allow  good  obs.  at  8** ;  looked  out  at  10**,  too  cloudy ; 

again  at  11^^ ;  quite  light  in  N.  under  large  cloud,  but  think  there 

was  no  AB. 
Clear.    No  AB.  to  9\ 
Clear  to  10^.    Cloud  in  K  and  W.  with  lightning.    NoAB.    CPy 

about  10}^,  and  rain.     Clear  at  11^**.     No  AB. 
Ov't  early  in  evening.     At  8^**  very  fair.     Clear  at  10^**  to  11^,  and 

probably  later.    No  A.B.    Looked  rather  light  in  N.E.  between 

clouds ;  doubtful  about  there  being  any  A.B.  at  9f **. 
Clear  early  in  ev'g;  at  10**  clouded  in  N.;  at  11^^  clear.     NoA.B. 
No  A.B.    Watching  for  meteors  from  9^**  to  3**  a.m.    Clouds  con- 
cealed three-eighths  of  them;  five  persons  saw  367  meteors. 

Ov't  after  b^  S*". 
Somewhat  cloudy  early  in  evening ;  at  9**  fair.    Moon.    No  AB.  j 
Hazy  in  early  part  of  evening.     No  A.B.  to  9**. 
Scatterins:  clouds  in  N.  to  8^.     No  A.B. 
Clear.    ]^o  AB.  at  10»>. 
Clear.    No  A.B.  to  10^.    Susp.  an  AB.  at  10^**,  but  very  doubtful ; 

saw  no  streamers. 
Clear.    No  AB.  to  \0^.    Rather  light  in  N.  about  \\\ 
Clear.    About  9^**  suspected  an  A.B. ;  saw  no  streamers.    Moon 

shining  most  brilliantly. 
Clouds  ml  the  sky,  with  here  and  there  clear  spaces.    Moon.    No 

AB.  at  9*».     None  at  10\ 

Thin  clouds :  at  9**  clear  streak  on  N.  hor.  about  4®  wide.     No  A.B. 
Clear:  rather  li^ht  in  N.  at  8|** :  hardly  think  there  was  any  A  B. 
Cloudy  to  7**,  with  a  slight  sprinkle  of  rain.    Clear  from  8^  to  11\ 

Suspicion  of  AB. ;  saw  no  streamers  in  a  few  minutes  watch. 
Ov't  to  8**,  and  perhaps  later.     Clear  at  10**,  but  hazy  in  N.    Clear 

at  12^    No  AB. 
Ov't  to  10**,  with  slight  snow  storm.    Clear  streak  in  N.  at  11**  and 

perhaps  before,  about  8**  or  9°  from  horizon ;  heavy  cloud  over  it. 
Ov't:  begantocrrab't8**;  crrat9i**:  moon:  noAB. :  ov't  at  10**. 
Hazy,  with  a  few  clouds ;  north  considerably  obstructed  by  clouds 

at  times:  tolerably  good  obs.     No  AB.  to  lOj**. 
Cl'y  from  hor.  up  20® ;  very  thick,  dusty  atmosphere :  ov't  a  little 

after  9** ;  tolerably  clear  at  10**.     No  A.B. 
Clear  to  12**.    Moon.    Suspected  a  slight  AB.  about  11^**;  saw  no 

streamers,  no  arch,  but  diffuse  light. 
Ov't  to  10**.     At  11**  north  nearly  clear.     No  AB. 
Thick  cloud  on  the  N.  hor.  about  10°  high;  otherwise  clear.    No 

A.B.,  though  it  was  very  light  just  above  the  cloud,  and  behind 

it  (prob.  daylight),  at  9^^  to  9^**.    At  9^**  scarce  any  of  this  light 
Ov't  to  9^** ;  quite  hazy  at  10**. 
Clear  at  Ridgefield,  Conn.     No  AB.  to  9**.    Moon. 
Quite  hazy;  some  clouds.     No  A.B.  at  9**  to  9 J**. 
North  obstructed  to  9^** ;  after  that  clear,  and  a  faint  auroral  awxh 

was  visible,  not  defined  below,  but  pretty  well  defined  above. 

No  streamers.    Extent  60*^  or  70°  on  horizon ;  did  not  much  re- 
semble an  auroral  arch  as  they  usually  appear. 
Clear  to  9**.    No  A.B.    After  9^  cloudy  to  10**,  and  probably  later. 

(It  is  probable  that  Mr.  Herrick's  reference  to  Mr.  Bradlev  [see 

L74]  at  this  date  is  an  error.    This  date  ought  not  thereK)re  to 
ve  been  numbered  in  Herrick's  Register.) 


Digitized  by 


Google 


142 

XM6. 

Aug.  22 

29 
Sept    1 

28 

29 

Nov.  12 
16 

26 


Deo.     1 

18 
29 


XM6. 

Jan.     2 

Feb.     6 

10 

Mar.  10 

17 

18 
19 

29 
Apr.  20 

May  25 
July  29 
Aug.  24 


29 
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Some  clouds  obstruct  north.     No  A.B.  at  8^ ;  none  at  9*. 

North  almost  entirely  filled  with  clouds  to  9**.  Looked  rather  bright 
among  clouds  at  9**.     Scarcely  think  there  was  any  AB. 

Very  clear.  Moon.  Suspected  a  slight  A.B.  at  9**,  but  concluded 
that  there  was  none. 

Mostly  clear.  At  7*"  N.  very  much  obstructed ;  no  signs  of  an  A.B. 
At  9**  somewhat  obst. ;  some  signs  of  an  AB.,  though  scarcely 
think  there  was  any.     Clear  at  9^**. 

Clear.  No  A.B.  to  10»».  Looked  rather  light  in  N.  at  10^,  but  be- 
lieve there  was  no  A.B. 

Very  clear :  no  A.B.  to  7** :  moon :  p'y  cl'r  8|**  to  6**  a.m.  :  no  A.B, 

Not  entirely  cPr  to  6^** ;  at  7^*"  very  cPr.  NoAB.atlO^.  Looked 
rather  light  in  N. ;  bright  moon,  and  favorable  place  for  obs. 
Scarcely  think  that  there  was  an  A.B. 

Hazy.  No  A.B.  to  10**.  A  person  informs  me  that  about  6^^  or 
7**  he  noticed  what  he  thought  was  an  AB.  Soon  clouded  over; 
saw  no  streamers. 

Ov't  to  10*»,  except  cl'r  15"»  ab't  el**  and  a  short  time  bet'n  7^  and  8*. 

Partially  clear  for  a  short  about  6*»  to  6^**.     Ov't  to  10*». 

Clear.  No  A.B.  to  8^**.  Saw  Biela's  comet  this  evening  about  37' 
less  A.R.  than  Kappa  Piscium,  about  the  same  -f-  dec  It  was 
a  nebulous  looking  object  with  pretty  bright  nucleus,  with  three 
bright  points  like  small  stars,  but  seen  only  by  indirect  vision 
occasionally.  Tail  3'  or  4'  diameter  (or  length) — very  difficult  to 
determine  about  the  direction  of  it.  It  appeared  turned  toward 
the  sun.  A  small  nebulous  spot  preceded  it  about  two  or  three 
minutes  in  arc. 

Mostly  ov't  to  10**.  About  ll**  a  narrow  clear  streak  W.  of  N. 
which  was  very  bright.     Some  suspicion  of  A.B. 

Thin  filmy  clouds  covered  the  sky.     No  A.B.  to  10**. 

Ov't  to  10**,  except  a  short  interval  of  broken  clouds  about  7\ 

N.  much  obst.  at  8 J**,  tolerably  cl'r  at  9** ;  some  suspicions  of  A.B. ; 
but  conclude  there  is  none.     None  at  10**. 

Clear  to  8^**;  cloud  in  N.  at  9**.  At  10**  clear;  had  suspicions  of 
A.B.  about  9|**  to  10**,  but  am  inclined  to  think  there  was  none. 

Clear.     No  A.B.  to  10**,  though  it  appeared  much  like  17th. 

Clear ;  rather  more  like  an  A.B.  than  the  two  preceding  ev'gs,  but 
very  doubtful  about  any  A.B. 

Considerably  hazy  at  8|**,  clear  at  10**,  no  A.B. 

Mostly  clear,  yet  inclining  to  cloudiness.  Part  of  the  N.  sometimes 
obscured :  no  A.B.  to  9^** ;  in  the  observatory  to  that  time. 

Ov't.     At  11**  tolerably  clear  in  the  N. ;  obs.  imperfect. 

Mostly  ov't.     At  9^  N.  considerably  clear,  no  A.B.  to  9f  **. 

An  A.B.  sprung  up  about  8**  or  8 J** — streamers  rather  numerous — 
no  well  defined  arch — mixed  with  so  much  cloud  near  horizon  as 
to  destroy  the  symmetry  of  the  arch.  About  8f**  it  gathered 
into  patches  of  light,  with  here  and  there  a  faint  streamer.  Most 
of  the  light  was  E.  of  N.  point.  Two  or  three  bright  streamers 
E.  of  N.  were  observed  to  move  E. :  none  others  were  certainly 
seen  to  move. 

Almost  wholly  ov't  at  Ridgefield,  Conn.  At  10**  some  clear  space 
in  the  N.,  and  under  a  cloud  about  6®  or  6®  high,  thought  there 
was  an  AB. — thought  I  saw  a  streamer  or  two,  but  it  might 
have  been  the  contrast  of  cloud  and  sky.    It  soon  clouded.    (481) 
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Clear  at  Ridgfield ;  very  strongly  suBpected  an  A.B.,  but  saw  no 
streamers :  noticed  it  at  intervals  from  9**  to  10*». 

Clear ;  slightly  suspected  some  auroral  light  about  9**  or  9^**. 

Clear.  First  noticed  ab't  aj**  an  A.B. ;  a  band-shaped  mass  of  light. 
I  did  not  watch  for  streamers.  About  10**  it  nad  increased  in 
brightness  and  extent.  Not  a  very  regularly  shaped  arch,  but 
a  mass  of  light  extendingperhaps  66**  or  70**,  and  quite  red,  par- 
ticularly that  portion  W .  of  N.  There  were  numerous  red 
streamers,  some  of  them  extending  up  40®. 

Clear.    First  noticed  a  bank  of  auroral  bght  about  8f  *» ;  watched  it 
I     at  intervals  up  to   lO^**,  but  saw  no  streamers  certainly.     It 

changed  very  little  during  the  whole  time. 
[  Clear.  Noticed  about  8**,  an  arch-shaped  bank  of  auroral  light, 
not  over  2®  or  3*  high.  At  10**  it  had  increased  in  brightness, 
extent,  and  elevation.  Amplitude  about  60*  or  66®,  and  6®  or  6® 
high;  pretty  well  formed.  Saw  no  streamers  certainly,  but 
thought  I  observed  one  occasionally  extending  upward  4®  or  6® 
from  the  arch. 

Partly  clear  at  7**.  Ov't  at  8f**  and  9*».  At  11*»  clear,  suspected  an 
A.6.,  not  a  very  good  obs. 

Partly  cl'r  at  8**,  but  a  cloud  on  the  earth.    Moon.     No  A.B.  to  9*». 

Ov't  to  11*»  and  probably  later:  at  12**  clear  N.  and  W.  Thought 
there  was  an  AB.  (^82) 

Quite  hazy.  No  AB.  at  8** ;  yet  it  was  quite  light  among  the 
openings  or  thinner  haze.     At  10**  ov't. 

Clear.  Saw  about  9 J**,  a  bright  A.B.  with  streamers.  It  increased 
in  magnitude  and  splendor,  and  nearly  equaled  those  of  1837-39. 

Cl'r,  m'y:  no  AB.  to  10**:  veiy  slightly  susp.  faint  aur.  light  ab't  9\ 

Clear.  About  8**  first  noticed,  while  in  the  observatory,  an  auroral 
arch  with  innumerable  streamers.  It  increased  in  splendor  and 
magnitude  till  11**.  At  9^**  first  noticed  an  arch  of  light  span- 
ning the  heavens  from  E.  to  W.  and  passing  S.  of  the  zenith. 
About  10**,  Pollux  was  in  the  middle  of  the  band,  which  was 
moving  South.  During  all  the  time  innumerable  streamers, 
tinted  green  and  purple,  were  marching  and  countermarching, 
performing  evolutions  indescribable.  At  10^**  sheets  of  light 
swept  upward. 

N.  slightly  obst  to  9**,  at  10**  wholly  ov't.    Moon.    Saw  no  A.B. 

Entirely  ov't  at  9** :  now  and  then  a  little  clear  sky.  At  9|**  quite 
a  light  streak  in  N.  low  down ;  probably  owing  to  moon  and 
contrast  of  light  and  dense  clouds. 

Ov't  except  here  and  there  a  few  stars  to  be  seen.  Thought  it 
quite  light  in  the  N.E.  through  the  openings  in  the  clouds; 
presume  it  was  the  contrast. 

Mostly  clear,  some  clouds  on  horizon;  hazy,  yet  stars  tolerably 
conspicuous.  No  A.B.  to  10**,  yet  a  light  in  the  N.  attracted  at- 
tention ;  think  there  was  no  A.!B. 

Ov't,  and  a  shower  about  8^** ;  nearly  clear  at  9^**  and  no  A.B. : 
clouds  interfered  very  much.  Appeared  quite  light  through  some 
of  the  openings  before  and  after  10**. 

Entirely  ov't  9**  to  10** ;  clear  from  7^**  to  about  9**  and  no  AB. 

Thick  clouds;  entirely  ov't  to  10**. 

Clear.  First  noticed  an  A.B.  about  9**.  At  9}^  a  fine  arch  about  4* 
high,  ampL  about  60^ ;  very  soon  a  second  one  formed,  7^  high 
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and  ampL  90®  more  or  legs ;  but  cut  off  at  Eastern  end.  Both 
arches  rose  upward  gradually,  soon  after  which  the  upper  one 
broke  up  into  patches  of  light,  which  continued  to  move  south- 
ward :  quite  ill-defined.  The  first  arch  continued  tolerably  per- 
fect to  1 0^**,  when  I  ceased  looking  at  it  from  the  observatory. 

Clear.  A.B.  I  first  saw  streamers  V  to  10*  high  about  8^*»,  with- 
out much  other  light,  though  the  moon  was  stiining.  The  moon 
set  about  10**,  after  which  and  even  before,  there  was  a  segment 
of  an  arch  4*^  or  6®  alt  and  60®  to  70®  ampl.  About  the  time  the 
moon  set,  the  arch  had  become  mere  patcnes  of  light.  Some  few 
streamers  then. 

CIV :  no  A.B.  to  1 0  J** ;  there  was  a  slightly  suspicious  light  in  the  N. 

Slightly  suspected  an  auroral  light,  between  7}^  to  8^,  but  too 
cloudv  and  too  much  moonlight  to  determine  with  any  certainty. 

Much  clouded  to  10\  Clear  in  the  N.  at  lO^**  and  to  1 1»».  Slight- 
ly suspected  an  A.B.  at  ll*'.  It  may  have  been  occasioned  by 
the  moon  which  was  in  quadrature. 

Slightly  suspected  an  A.B.  through  an  opening  in  the  clouds  about 
8**.     Entirely  ov't  in  a  few  minutes :  moon. 

Cl'r  to  ab't  9^^ ;  think  there  was  no  A.B.  yet  a  faint  auroral  light 
slightly  suspected  at  times.     Ov't  at  9f*». 

Clear  to  7^ ;  ov't  to  lO**.     Mostly  cl'r  at  11^.     Was  there  an  A.B.  ? 

Clear.     Slightly  suspected  auroral  light  at  8**. 

Clear.     Slightly  suspected  a  faint  auroral  light,  but  am  inclined  to 

think  that  there  was  none. 
Ov't  to  10*».     Clear  at  12*» ;  saw  no  A.B. :  poor  obs. 
Ov't  early :  at  1 1^**  cl'r,  and  perhaps  earlier ;  saw  no  A.B. :  poor  obs. 
Cl'r.  Strongly  susp.  an  aur.  light  ab't  8*" ;  saw  no  streamers :  moon. 
Clear.    No  A.B.  at  7*»  to  7^** :  none  at  9»».    Suspected  A.B.  at  1  \^^ ; 

not  a  very  good  obs. 
Ov't  to  9**  and  doubtless  later,  snowing  at  &}*'.    Mr.  Pardee  saw  an 

A.B.  through  an  opening  in  the  clouds  about  6  A.M.  of  the  7th. 

It  was  of  a  red  color.  (483) 

Clear.    Moon.    About  9**  to  9J**  suspected  some  auroral  light,  but 

was  uncertain. 
Cl'r.    Strongly  susp.  some  aur.  light  ab't  — ^y  but  at  \0^  concluded 

there  was  none. 
Nearly  clear  at  9f  **.     No  AB.  seen ;  some  clouds  in  the  way. 
Almost  wholly  ov't  to  9**,  partially  clear  at  times.     N.  obsc.  at  10^. 
Clear.    Strong  suspicions  of  a  sl't  A.B.  ab't  9** :  saw  no  streamers. 
Clear.    About  9^**  suspected  a  slight  A.B.,  but  a  few  minutes  watch- 
ing confirmed  it,  as  I  saw  one  streamer  distinctly,  and  two  or 

three  others  faintly :  the  one  reached  up  to  about  7®  or  8®  alt  R 

ofN.    Atllf»»ov't 
Almost  wh'y  ov't  to  10**.     Through  an  opening  in  the  clouds  ab't 

9^**  slightly  suspected  some  A.B.,  but  was  uncertain. 
Almost  wh'y  ov't  from  9**  to  9^**.     Clear  at  10|** ;  could  see  no  A.B. 
Sky  much  obsc.  by  clouds.    No  A.B.  seen  from  the  observatory. 
Ov't  entirely  to  9^     At  9|**  saw  the  light  of  an  A.B.  above  Uie 

trees ;  could  not  be  mistaken :  saw  no  streamers. 
Clear,  and  no  A.B.  at  12*». 

Clear.    A.B.  slightly  suspected  about  9**,  but  think  there  was  none. 
Clear.    No  A.B.  seen  at  8^,  nor  at  10**.     Not  a  very  good  obs. 
Ov't  early.    M'y  cl'r  at  9^**,  but  hazy  in  N.  Saw  no  A.B. :  poor  obs. 
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An  arch  of  70*  amplitude,  and  5®  or  6**  high,  from  7^  to  9^*'. 
Ov't  to  9|**.     Some  openings  in  the  N.  about  7^,  but  indicating 

nothing  unusaaL 
Obs.  impos.  early.    Clear,  but  moon  at  10*" ;  made  no  good  obs. 
Clear.    Saw  a  tall  bank  of  auroral  light  about  8^^.    At  9^  saw  no 

traces  of  A.B. 
Ov't  to  7**  and  also  at  8^*».    The  New  Haven  Journal  and  Courier 

of  the  18th  says  there  was  an  aurora.  (^^^) 

Nearly  clear.    A  fine  aurora  from  early  in  the  evening  to  11**. 
Clear,  saw  no  A.B. :  not  a  very  good  obs. 
Ov't  to  7i*».    Cleared  off  about  9^.    Saw  no  A.B.  at  \^^ ;  not  a 

very  good  obs. 

Ov't  to  9^  and  prob.  later.  Some  clear  streaks  in  the  N.  about  10** 
which  showed  I  think  without  mistake  an  A.B.  My  obs.  was 
not  very  good  on  account  of  obstructions,  but  I  had  httle  doubt 
of  an  aurora.  (^B5) 

M'y  ov't,  yet  a  few  open  spaces  in  the  N.  at  S*'  which  looked  very 
light.     1  judged  there  was  an  A.B. :  did  not  look  after  S^**.  (486) 

Clear.     Slightly  suspected  an  A.B.  but  was  quite  uncertain. 

Ov't  in  N.  at  7'*.  At  S\^  to  9**  some  clear  sky  on  northern  hori- 
zon. Appears  quite  suspicious,  but  think  the  light  due  to  the 
moon  and  to  contrast. 

An  arch  at  7**  and  again  at  9^ ;  amplitude  100®,  altitude  11^ 

Clear.  Moon.  I  had  hardly  a  doubt  that  there  was  an  A.B.  about 
9**.     Saw  no  streamers.  (487) 

Nearly  ov't  up  to  10**;  stars  dimly  seen  overhead;  a  few  bright 
openings  in  N.  about  9f  *»,  prob.  due  to  contrast. 

Clear.  No  A.B.  to  9**  from  observatory.  It  appeared  a  little  sus- 
picious, but  I  saw  no  streamers,  and  concluded  there  was  no  A.B. 

Clear.  Some  long  low  clouds  in  N.  Bright  between  them  but 
prob.  due  to  contrast. 

Ov't  at  7j* ;  at  10**  nearly  clear;  hazy  and  some  clouds  in  the  N. 
low  down.     No  A.B.  although  it  appeai*ed  light  among  the  cl'ds. 

Considerable  cl'r  sky  at  times  to  8^  or  9**.     At  10**  n'y  or  quite  ov't. 

Partially  cloudy.     No  A.B.  at  10**.    Moon. 

M'y  clear.  Long  cloud  in  N.  at  10**  and  a  little  before :  slight  sus- 
picion of  an  A.B.  but  probably  due  to  twilight  and  contrast. 

Almost  wholly  ov't;  a  narrow  clear  streak  obs.  at  10**  in  the  N. 
quite  bright :  prob.  due  to  contrast. 

Clear  at  Ridgefield,  Conn.     No.  A.B.  seen  at  9**. 

Clear  at  Ridgefield.     No  A.B.  seen.    Moon. 

Partially  cl'r  at  Ridgefield :  moon :  no  A.B.  seen  at  10** ;  cl'ds  interf 

O'vt  to  10**.     (Some  cl'r  sky  ab't  3**  or  4**  a.m.  of  the  1 1th.  [A.  N.  S.]) 

Partially  clear  at  9J**,  but  saw  no  A.B. 

Clear.  No  A.B.  at  ^^ :  at  9f  **  N.  obstructed  with  broken  clouds. 
A  very  slight  suspicion  of  an  A.B.  about  9^**. 

Broken  clouds  fill  the  N.  at  9 J**.  The  spaces  revealed  considerable 
brightness,  but  I  considered  it  due  to  contrast. 

Mostly  cl'r :  at  about  9^**  low  cl'd  in  the  N. :  clear  above ;  concluded 
that  there  was  no  A.B.  though  I  had  a  very  slight  suspicion. 

Mostly  clear;  strongly  suspected  some  auroral  light  at  10**.  Saw 
no  streamers  in  a  ^w  minutes  watching.     Cl'ds  mterfered  a  little. 

Clear.    Moon.    No  A.B.  seen  at  10^**,  yet  very  slightly  suspected. 

Clear.    No  A.B.  at  9^**.    A  slight  suspicion  of  one  about  11**, 
19 
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Bradley* $  Auroral  RegUter. 

Partially  clear.    No  A.B.  at  11*». 

Sky  covered  with  cirri ;  slightly  suspected  an  A.B. 

Clear.  At  about  9^^  had  some  suspicions  of  an  A.B.  At  11^  had 
scarcely  a  doubt,  but  saw  no  streamers.  (^^8) 

Ov't ;  began  to  clear  off  before  9**.     Moon.    No  A.B.  seen  at  9^. 

Clear.  Saw  an  auroral  arch  about  6*  or  more  high,  60®  or  more 
ampL    At  11**  saw  it  again;  no  streamers. 

Clear.  A  fine  A.B.  At  9'*  a  fine  arch  10®  to  12®  high,  90®  or  less 
ampL ;  splendid  streamers.     Arch  broke  up  at  9^*  or  before. 

Clear.  A  pretty  bright  A.B.  No  well-denned  arch:  streamers 
numerous.  It  increased  about  11**  but  I  was  not  in  a  position  to 
observe  it. 

No  A.B.  at  8**,  did  not  observe  after  twilight  ceased,  partially  cl'y, 
showery,  but  much  clear  sky  during  ev'g. 

Clear.  Moon.  Think  there  was  no  A.B.  but  had  very  slight  sus- 
picions of  one  about  9**. 

Crds  prevented  obs.  most  of  the  ev'g ;  no  A.B.  seen  to  12**.  Moon. 

Had  some  suspicions  of  an  A.B.  about  10**  20***  but  clouds  inter- 
fered too  much  to  determine. 

Clear.     No  A.B.  seen  to  9^**  from  observatory.     Full  moon. 

Clear,  at  9|**  to  9f  ** ;  think  there  was  a  slight  A.B.  Saw  no 
streamers.  (489) 

Clear  mostly ;  a  low  cloud  in  the  N.  A  faint  A.B.  seen  about  10^. 
At  11**  it  was  bright  with  a  few  streamers.  At  12**  it  had  di- 
minished considerably. 

Clear.    Suspected  a  slight  A.B.  about  10** :  saw  no  streamers. 

Partly  clear.     Some  clear  streaks  in  N.    No  A.B.  seen  at  10 J**. 

Clear.  Suspected  an  A.B.  At  9f**  to  10**  from  observatory  saw 
no  streamers.     Moon. 

Partlv  ov't.     No  A.B.  seen  at  9J**.    Moon. 

Nearly  clear  about  10^:  had  hardly  a  doubt  that  there  was  an 
A.B. ;  clouds  interfered  somewhat.     Saw  no  streamers.        (490) 

Ov't  to  10**,  and  nrobably  later. 

Partially  clear.     No  A.B.  at  9**. 

Clear.     No  A.B.  to  8^^**.     None  at  10** ;  yet  a  very  slight  suspicion. 

Clear.  An  A.B.  seen  about  10** ;  faint  in  the  moonlight,  but  very 
decided :  some  streamer-like  appearances  E.  of  N.  Like  a  mass 
or  bundle  of  streamers.  (4^1) 

Clear.    Moon.     No  A.B.  seen  at  10**. 

Clear.     No  A.B.  at  10\ 

Nearly  clear.  A  low  cloud  above  which,  about  4®  high,  one  or  two 
streamers  were  seen  by  two  persons  about  6^^**.  None  seen  after, 
nor  were  there  anv  suspicions  of  an  A.B.  (492) 

Partly  clear.     Wholly  so  in  the  N.  at  11** :  no  A.B.  seen. 

Ov't  and  snowing  to  8^**.     Clear  at  10^**:  no  A.B. 

Clear.  An  A.B. :  no  form,  but  a  diffused  light.  Saw  no  stream- 
ers, but  have  scarcely  a  doubt  of  an  aurora.  (493) 

No  A.B.  seen  at  10**. 

Cl'ds  along  the  hor.  from  3®  to  8®  high :  cl'r  above  it :  no  A.B.  at  9|*. 

Clear.     No  A.B.  at  -\ 

Clear.    No  A.B.  at  8**.     None  at  9i**. 

Ov't  (?)  all  the  evening  to  10**,  and  probably  later. 

Ov't  to  9**,  and  probably  later. 

Clear.    No  A.B.  at  8^**.    None  at  10**. 
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Clear.    No  A.B.  at  10\ 

Nearly  clear  in  the  N.    No  A.B.  seen  at  10*. 

Clear.     No  A.R  seen  at  \0\ 

Partially  clear.    No  A.B.  seen  at  10**. 

Cloudy.    Ov't  to  ^^. 

I  Ov't  and  snowing  at  8**. 

Ov't  and  drizzling  rain  to  about  8* :  at  8^*  snowing  again. 

Clear.     Moon.     No  A.B.  seen  at  9^*. 

Partially  clear.     No  A.B.  seen  at  10**.    Moon. 

Clear.    No  AB.  seen  to  10*». 

No  A.B.  seen.    Thinly  ov't  to  10»». 

Clear.    No  AB.  seen  at  -**.    Low  cloud  in  N.  at  A 

Ov't  to  (10>»?) 

Ov't  to  10**,  and  probably  later. 

Ov't  to  9^. 

Ov't  and  stormy ;  probably  all  night 

Ov't. 

Ov't  to  11**,  and  probably  later. 

A  few  clear  streaks :  no  A.B.    Appeared  rather  light,  but  prob- 
ably owinfi:  to  the  contrast. 

Clear.    No  A.B.  to  9^**. 

Clear.    First  noticed  a  general  light  about  8}**  low  down. 

Ov't,  and  rain  about  9^**. 

Ov't  from  8**  to  10**.    Before  8**  no  A.B. :  many  clouds. 

Clear.    No  AB.  to  S^** :  none  at  10**. 

Clear.    No  A.B.  to  10^**. 

Cloudless :  haze  obscured  stars  within  16^  to  20**  of  the  horizon. 

Clear.    An  A.B.    First  noticed  streamers  from  the  observatory  at 
9J** :  no  arch  and  not  much  light ;  general  light  only  at  11^**. 

Clear.    An  A.B. ;  ill-defined  arch  1^  to  l\^  hig£    A  few  st — ^^^ 
seen  at  9**. 

Ov't  to  10**,  and  probably  later. 

Clear.     No  A.B.  at  10i\ 

Cloudless  but  hazy.    No  AB.  seen  to  10**. 

Ov't  and  rainy  to  91**.     Ov't  doubtless  later^ 

Clear.     No  AB.  to  10**. 

Partially  clear.    No  AB.  seen  at  10**  to  11*. 

Ov't,  and  some  rain  about  8^**. 

Ov't  to  10**,  and  probably  later. 

Sky  covered  with  thin  clouds  to  9**. 

Ov't  to  10**,  and  probably  later. 

Clear.    Moon.    No  A.B.  seen  at  10**. 

Moon  shone  clearly  at  9**,  but  no  AB.  seen  to  10**^ 


A  few  streamers 


Ov't 
Ov't 

Clear. 
Clear. 


No  AB.  at  10**. 

Moon.    No  AB.  at  9**. 
Partially  clear.    Moon.    No  Att  at  10**^ 
Ov't  and  rainy  all  night 
Ov't,  probably  all  night 
Ov't  and  rainy,  probably  all  night 
Ov't 

Ov't  and  rainy,  probably  all  night 
Ov't  to  9|**,  and  doubtless  later. 
Ov't  to  10**,  and  probably  later. 
Clear.    No  AB.  to  9f*. 
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Bradley^ s  Auroral  Register. 

Mostly  clear.    Slightly  cloudy.    No  A.B.  at  10*. 

Clear.    No  A.B.  to  10*^. 

Clear.    No  A.B.  to  \0\ 

Clear.    No  A.B.  at  10\ 

Clear.    No  A.B.  at  10\ 

Ov't  to  10\ 

Clear.     No  A.B.  at  10\ 

Ov't  to  10^,  and  some  rain. 

Broken  clouds  in  the  N.  about  8*.    Did  not  look  out  after  that 

Mr.  K  W.  Blake  says  there  was  an  A.R  about  10^  to  11* :  no 

streamers. 
Clear.    NoA.B.  atlO*. 
Ov't  up  to  — ^. 
Ov't  to  10*,  and  raining. 
Ov't  to  10*,  and  raining. 
Clear.    Moon.    No  A.B.  seen. 
Ov't  to  10*. 

Sky  filled  with  clouds  at  10*  and  11*. 

Thm  cloud  in  N.    Moon  at  10^**  shone  brightly.    No  A.B.  seen. 
Ov't  and  rainy  to  10*,  and  doubtless  later. 
Ov't  and  rainy  to  9*,  and  doubtless  later. 
Ov't  to  10^,  and  probably  later. 
Obs.  impos.  at  10**.    Cloudy  all  the  evening. 
Clear.    Moon  about  full     No  A.B.  seen  at  lOf*. 
No  A.B.  seen  at  9»»  to  10*. 

Obs.  hardly  possible,  on  account  of  moon  and  clouds. 
Clear.     No  A.B.  seen  at  10*. 
Clear.    No  A.B.  seen  at  9*,  nor  before. 
Ov't,  probably  all  night. 

Ov't.    It  was  clear  at  3*  A.M.  of  2l8t.    No  A.B. 
Clear.     No  A.B.  at  10^ 
Ov't    A  thunder  shower  at  9*. 
Clouds  interfered  at  10*.    Think  there  was  no  A.B. 
Clear.    No  A.B.  to  11*. 
Clear.    No  A.B.  at  10*. 
Clear,    No  A.B.  at  10^ 
Ov't  to  10\    Some  rain  during  the  night 
Clear.    No  A.B.  at  10*. 
Ov't  and  rainy. 
Ov't,  probably  all  night 
Clear.    No  A.B.  at  10\  or  at  lOj*. 
Ov't  to  10*  and  later. 
Clear.    No  A.B.  to  10*. 

Partiallv  clear.    Obs.  almost  or  quite  impos.  the  whole  ev'g  to  10*» 
Clear.    'No  A.B.  to  10*. 
Clear.    An  A.B. :  no  streamers  seen :  an  arch  40^  to  50*  amplitude ; 

broken  and  in  patches.    Moon. 
Ov't     Obs.  impos. 

Ov't    Obs.  impos.  to  9^,  and  doubtless  laten 
Ov't  to  9*. 

Ov't    Moon.    Obs.  impos. :  some  rain  about  10*. 
Clear.    No  A.B.  seen  to  10*.    Moon. 
Ov't,  and  thunder  shower  about  9*. 
Cleai;    Moon.    No  A.B.  seen  about  10*. 
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Clouds  obstruct  the  view.    Moon.    No  A.B.  seen  at  10*. 

Obs.  nearly  or  quite  impos.  to  tf*;  at  10*  nearly  clear.  Moon. 
No  A.B.  seen. 

Obstructed  by  clouds.    Moon.    Obs.  nearly  impos. 

No  A.R  about  9*. 

Clear.    No  A.B.  at  10^*. 

Clear,  but  a  little  hazy :  no  A.B.  seen  about  11*. 

Clear,  a  little  hazy :  no  A.B.  at  11*. 

Clear.    No  A.B.  at  10*. 

Clear.    No  A.B.  at  9f. 

Ov't  to  9*,  and  probably  later. 

Ov't  to  10^*,  and  probably  all  night 

Obs.  impos.  on  account  of  clouds. 

Clear.    No  A.B.  to  10*. 

Clear  first  part  of  evening.    Ov't  at  10*. 

Clear.  I  had  scarcely  a  doubt  of  an  A.B.  about  9^*  to  10*.  Saw 
no  streamers,  nor  arch :  general  light.  (494) 

Ov't.    Obs.  impos. 

No  A.B.  seen  aoout  9*. 

No  A.B.  seen  about  10^*. 

Obs.  impos.  most  of  the  evening. 

Obs.  nearly  impos. :  part  of  the  time  to  10*  auite  impos. 

Ov't ;  rain  dunng  the  whole  night  at  intervals. 

Clear.    No  A.B.  seen  at  8^*  :  too  much  daylight. 

Obs.  impos.  on  account  of  clouds. 

Clear.    No  A.B.  seen.    Moon.    A  few  clouds. 

Clear.    Moon.    Saw  no  A.B.  at  10*. 

Ovt :  prob.  all  night 

Ov't  to  10*.  and  prob,  all  night    Violent  thunder  shower. 

Obs.  difficult  on  account  of  clouds.    Moon. 

Hazy.    Saw  no  A.B,  at  10*. 

Obs.  impos.    Clouds  and  moon.    Some  clear  sky,  but  saw  no  A.B. 

Clear.    Saw  no  A.B.  to  9*. 

Clear.    Moon.    No  A.B.  seen  at  10*. 

Ov't  to  10*. 

Ov't  to  10*  in  the  N.  and  W. 

About  8^*  first  saw  bundles  of  streamers :  no  arch  visible,  nor 
light  except  very  low  down.  Did  not  watch  it  after  10*:  not 
much  seen  besides  streamers  to  this  time ;  some  quite  bright :  alt 
25^  to  30^  (495) 

Partially  clear.    No  A.&  seen  to  10*. 

Ov't 

Clear.    No  A.B.  at  9*. 

Clear.    No  A.B.  at  10*. 

Clear,  or  mostly  so.    No  A.B.  at  10*. 

Clear.     No  A.B.  at  10*. 

Ov't  and  rainv  to  10*,  and  ov't  doubtless  later. 

N.  ov't  all  ev%.    Clear  once  when  I  rose  in  the  night,  but  no  A.B. 

Clear,  except  a  low  cloud  which  covered  much  of  an  aurora  visible 
above  it  A  few  streamers  at  about  9^,  and  at  10*  only  general 
light  (496) 

No  A.B.  at  9i*. 

Ov't 

Clear.    No  A.B.  at  10*. 

Ov't 
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Moon.    No  A.B.  seen. 


noA.B. 


Bradley^9  Avrordl  BegUteK 

Clear.    No  A.B.  at  ^\ 

Ov't  to  10^ 

Clear.    Moon.     No  A.B.  seen  to  10^. 

Clear.    Moon.  .  No  A.B»  seen  at  9^**. 

Ov't. 

Ov't  mostly  to  9»». 

Clear.    Moon.    No  A.B.  seen  to  9^*. 

Ov't  to  10\ 

Clear.    No  A.B.  seen  to  10*».    Moon. 

Ov't  at  10^"*.     Some  clear  sky  before  this. 

Ov't  at  10»». 

Little  clear  sky  in  N.  to  1^**.    Then  m'y  cl'r  in  N.  to  2*»  5° 

Clear.    No  A.B.  seen  at  10^**.    Moon. 

Clear.     No  A.B.  seen  at  9j*. 

Clear.    No  A.B.  at  10\ 

Clear.    No  A.B.  at  9\ 

Ov't  to  10**,  and  probably  later. 

Ov't  and  rainy  to  lO**. 

Clear.    No  A.B.  at  9f *» ;  a  low  cloud  in  the  N. 

Clear.    No  A.B.  at  9'»  to  9^*. 

Ov't  to  10**,  and  probably  later. 

Ov't  to  10**,  and  doubtless  later. 

Clear  at  9^**.    No  A.B. 

Clear.    No  A.B.  to  10**. 

Clear.    No  A.B.  to  10**. 

Ov't  to  10**,  and  doubtless  later. 

Clear.    No  A.B.  at  9\ 

Clear.    No  A.B.  at  10**. 

Clear.    No  A.B.  at  — ** :  very  clear. 

Clear.    No  A.B.  at  10\ 

Clear.    No  A.B.  at  9\  or  at  9^**. 

Ov't  at  9**,  and  probably  later. 

Only  partially  clear.     No  A.B.  seen  at  9**. 

Clear.    Moon.    No  A.B.  seen  at  10**. 

Clear.    Moon.    No  A.B.  seen  at  9J** :  about  8**  it  was  cloudy. 

Clear.  Moon.  No  A.B.  seen  at  8|\  (After  1**  A.B.  of  first  class, 
reported  to  Prof.  Denison  Olmsted.)  (*®7) 

At  10**  sliffhtly  ov't. 

Clear.  Moon.  About  8j**  saw  two  auroral  arches,  the  upper  20® 
in  alt.  At  9**  only  the  lower  arch  was  visible :  red  light  in  N.E. 
Saw  but  little  more  to  9**,  when  it  began  to  cloud  over.  At  10^ 
ov't  thinly.  (498) 

Clear  to  9**,  when  it  began  clouding.  At  8^**  saw  an  arch,  or  a  frag- 
ment of  one,  and  twice  saw  bright  streamers  with  rapid  lateral 
movement,  after  which  clouds  obscured  the  whole.  Arch  16* 
alt. :  dark  bank  below.  .  (499) 

Nearly  clear.    No  A.B.  seen.    Moon. 

Clear.  No  A.B.  at  9^**.  (A  splendid  A.R  seen  about  1**  a.m.  of 
11th.    See  N.  Haven  Journal  and  Courier  of  the  15th.)       (500) 

No  A.B.  seen  at  9^**. 

Partly  clear.    No  A.B.  seen  at  9f**.    Moon. 

Ov't  and  rainy  to  9^**,  and  probably  ov't  later. 

Clear.    No  A.B.  seen  at  10**.    Moon. 

Clear.    No  A.B.  seen  at  9^**,  none  at  lOj**.    Moon. 

Clean    No  A.B.  at  8^  nor  at  9**. 
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Clear.    NoA.B.  at9\ 

Clear.     No  A.B.  at  9»»  to  ^\ 

Clear.     No  A.B.  at  lO"*. 

Ov't  to  10^,  and  doubtless  later. 

Ov't  to  — ^  :  at  10*»  a  little  clear  sky  visible.    No  A.B.  seen. 

Ov't  to  9J^,  and  doubtless  later. 

Cold  and  clear.     No  A.B.  at  9^** ;  none  at  10*». 

No  A.B.  at  9^  ;  none  at  9^**. 

Ov't  most  of  the  evening.    At  10**  nearly  clear. 

Clear.     No  A.B.  at  10^. 

Clear.    No  A.B.  at  9"* ;  none  at  10^. 

Partially  clear.  A  splendid  red  Aurora.  At  7**  25"  fine  exhibition 
of  streamers  converging  from  every  point  of  compass.  Those 
on  the  S.  of  the  centre,  or  corona,  (which  was  scarcely  a  corona,) 
10**  to  16^  long.  At  9^*»  a  fine  exhibition  still  in  the  E.  or  K  by 
N.     Clouds  interfered  very  much.     At  2J**  a.m.  Prof  Olmsted 


ampl.    Streamers 
(501) 


Feb. 


25 

1 

13 

16 


Uan 


11 

Apr,    3 

8 


reports  a  dark  segment  in  N.,  8®  high  and  90*^ 
at  3»>  40".    See  New  Haven  Journal. 

Ov't  to  9**,  and  prob.  later. 

Clear.  Moon  to  10*».  At  10^^  saw  a  large  streamer  or  a  bundle 
of  streamei-s.    Very  little  general  light  in  N.  (502) 

Clear.    Moon.    No  A.B.  seen  from  8f**  to  10^*,  from  observatory. 

Mostly  clear.    No  A.B.  seen  at  10^**.    Moon. 

No  A.B.  seen  at  10»»  to  10i^ 

Clear  at  9**.  Obstructed  with  stratified  clouds  at  1 1^.  Moon.  Ap- 
peared very  light,  but  probably  due  to  moonlight. 

No  A.B.  seen  at  9**.     Slightly  suspected  one  about  7**.    Moon. 

Partially  clear  to  8|*».  Moon.  No  A.B.  seen.  At  11**  clear,  down 
to  within  4®  or  5®  of  the  horizon  :  no  A.B.  seen. 

Ov't 

Nearly  clear.  Suspected  an  A.B.  at  9**.  Saw  no  streamers,  in  a 
few  minutes  watching. 

M'y  cl'r.    A  cloud  on  hor.  3**  to  4°  high ;  quite  light  above  it.    Moon. 

Clear  at  7*».     No  A.B.  seen.    Ov't  at  9»». 

Clear.    No  A.B.  at  9|\ 

Clear,  inclining  to  clouds.     Some  suspicions  of  an  A.B.  at  8^**. 

Clear.  No  A.B.  seen  from  observatory  to  8**.  None  seen  at  9f** ; 
not  a  very  good  obs. 

Clear.     No  A.B.  at  9**.     A  very  faint  suspicion. 

Clear.    Moon«     No  A.B.  seen  at  10**. 

Ov't  up  to  9\ 

About  7**  saw  a  horizontal  brush  of  light  E.  of  N.  across  the  handle 
of  the  dipper.  Eta  and  Zeta,  which  almost  immediately  vanished. 
Soon  another  smaller  brush,  a  degree  or  two  lower  down,  ap- 
peared and  vanished.  Saw  no  other  except  an  unusual  light  on 
the  horizon.  None  at  9** ;  at  10^**  a  little  cloudy.  It  was  misty 
all  the  evening. 

Nearly  ov't.     Clear  at  10*"  from  horizon  up  6**  or  7®.    No  A.B.  seen. 

Ov't  to  10\     At  4**  A,M.  of  7th  clear.     Moon.     No  A.B.  seen. 

Ov't  to  about  9** :  at  10**,  or  a  little  after,  nearly  clear.  No  A.B. 
seen.    It  was  a  little  suspicious,  however. 

Clear  at  Ridgefield,  Conn.    Susp.  A.B.  about  10** :  saw  no  streamers. 

Clear.    Moon.     No  A.B,  seen  at  9**. 

Clear.    No  A.B.  to  9*». 
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Clouds  filled  the  N.  at  10^.    There  were  strong  indicatioiiB  of  so 
A.B.    I  had  scarcely  a  donbt.  (603) 

No  A.B.  at  W. 

Moon.    No  A.B.  seen  at  9|^. 

Moon.    No  A.B.  seen. 

Moon.    No  A.B.  seen  at  10^, 

Moon.    No  A.B.  seen  at  9^. 
Ov't  first  part  of  evening ;  too  hazy  to  obs.  to  10*». 
Clear.    About  9|*»  the  whole  N.  was  filled  with  streamers,  from 
the  horizon.     Red  liffht  at  10^ ;  some  streamers ;  no  arch ;  con- 
siderable general  light. 
Almost  wh'y  ov't :  appeared  quite  susp.  in  places  through  the  cPda. 
Clear.    No  A.B.  seen  at  10*», 

Clear.    An  A.B. :  low  arch  on  horizon  nearly.    Streamers  at  8^ ; 
two  arches.    Settled  down  into  general  light  at  10^.  (504) 

Ov't  to  10*»,  and  probably  later. 
Nearly  ov't. 

Nearly  ov't.    Obs.  nearly  impoB.  to  Itf*. 
Clear.     No  A.B.  seen. 
Ov't. 

Clear.    No  A.B.  seen  at  10*». 
Clear.    Moon.    No  A.B.  seen. 
Clear.    Moon.    No  A.B.  seen  at  10J*». 
Ov't  to  10**,  and  probably  all  night. 
Clear.    No  A.B. 
Clear.     No  A.B. 

No  A.B.  at  9^*. 

No  A.B.  at  10^ 

No  AB.  at  10^ 

No  A.B.  at  9** :  slight  susp.  of  one,  but  place  of  obs.  bad. 
Clear,  but  a  little  hazy.    No  A.B.  at  10**. 
Ov't  at  10*». 

Clear.    No  A.B.  at  7^,  nor  at  9>». 
No  A.B.  at  10\ 
Clear.    No  A.B. 

Strongly  suspected  an  A.B.    No  streamers  seen  at  9^. 
Clear.    No  A.B.  seen  at  10**.    Moon. 
Clear.     No  A.B.  seen  at  11**.    Moon. 
Ov't  up  to  — ^,    Cleared  away  late;  clear  at  10^. 
Clear.    Suspected  an  A.B.  at  8**,  and  at  10** ;  saw  no  streamers. 
Clear.    Moon.     Slight  suspicion  of  an  A.B.  at  8^^**. 
Clear  and  cold.    No  A.B.  seen  from  7**  to  9**.    Moon. 
Ov't. 

Clear.    Moon.    Slight  suspicions  of  A.B.  about  lO'*,  but  doubtfuL 

No  A.B.  seen  at  9^K 

Ov't. 

Clear.    Some  suspicions  of  an  A.B.  at  liO**. 

Cl'r.  A.B.  at  10**  and  after :  no  streamers  noticed ;  no  arch.      (505) 

Clear.    Strong  suspicions,  almost  certainty,  that  there  was  an  A.R 

Saw  no  streamers  at  10**.  (506> 

Cl'r.  Think  there  was  an  A.B. ;  saw  no  streamers :  cl'ds  interf  (607) 
Clear.    There  was  an  A.B.,  I  have  hardly  a  doubt    No  streamers 

seen  about  10**  in  five  minutes  watching.  (508) 

Nearly  clear.    Moon«    No  A.B.  seen. 


Clear. 
Clear, 
Clear. 
Clear. 
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dear.    Moon.    No  AB.  seen. 

Ov't. 

Clear.    No  A.B.  seen. 

Clear.    Slight  suspicions  of  an  AB.  about  ^. 

Ov't 

Ov't  to  10**,  and  probably  later. 

Clear.     Moon.     Wo  A.B.  at  — *». 

No  A.B.  seen  at  10i\ 
Moon.    No  AB.  seen  at  9p. 


158 


No  A.B.  seen  at  9^. 
No  AB.  seen. 


Clear.  Moon. 
Rather  hazy. 
Clear.  Moon. 
Clear.  Moon. 
Clear.  Moon. 
No  AB.  at  9J»». 
Clear.     No  AB. 

Clear.     An  A.B.  with  streamers  and  broken  arches  about  9^ ;  could 
not  watch  it  long.  (509) 

Clear :  did  not  make  much  of  an  obs. 
Nearly  clear. 

Clear.    Moon.    No  A.B.  seen  at 
Clear.    Moon.    No  AB.  seen  at  9** 
Not  wholly  clear. 
Mostly  ov't  at  10^.    At  9^^  some  suspicions  of  an  A.15.    it  may 


of  an  AB.    It 


have  been  the  effect  of  the  rising  moon. 
On  N.  Y.  Central  R.R.  all  night,  clear,  but  saw  no  A.B. 
Clear,  or  nearly  so :  poor  obs. 
Ov't. 

Partially  clear.    No  A.B.  seen  at  10*». 
Ov't. 

Ov't,  probably  all  night. 
Ov't,  probably  all  night. 
Clear.    No  AB.  at  10»»  to  10^^ 
NoAB. 

Clear.    No  AB.  seen  at  10*». 
No  A.B.  about  10>». 

Partially  clear.     No  AB.  seen  from  9^  to  9J^. 
Clear  at  9^.    Moon.    Saw  no  A.B. ;  could  not  see  below  20*  alt. 

from  horizon. 
Clear.    Moon.    Think  there  was  no  AB.  at  9J^. 
Clear.     No  AB.  at  8*»,  nor  at  10^. 
Ov't,  probably  all  night. 

Nearly  clear.     Suspected  an  AB.  about  10^ ;  saw  no  streamers. 
Clear.     No  AB.  at  8»»  or  10\ 
Clear.    About  8j**  to  10**  an  A.B.     No  streamers;  low  light,  arch 

of  30*»  to  40^  extent.  (510) 

Clear.     No  AB.  at  10>». 
Nearly  clear.     Moon.    No  A.B.  seen  at  9**. 
Clear.    Moon.    No  AB.  at  10\ 

Clear.     Suspected' an  A.B.  about  10** :  saw  no  streamers. 
Clear  early  m  the  evening,  but  cloudy  later  till  10**. 
No  A  B.  seen  at  9**. 
Ov't. 
Ov't  mostly.    A  bright  appearance  among  clouds  in  the  N.    Think 

it  was  contrast. 
Nearly  clear.     About  11**  saw  what  resembled  streamers  among 


clouds :  scarcely  a  doubt. 
20 


(51ll 
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Clear.    No  A.B. 

Clear.    No  A.B.  at  9J»».    None  at  10*». 

Ov't  and  snowing. 

Clear.  An  auroral  arch  about  5^  high  at  8^.  Continued  to  de- 
crease in  altitude  until  10**.    Nothing  remarkable. 

Clear.    NoA.B.atll\ 

Clear  at  lOj**.    No  A.B. 

Partly  ov^t,  but  among  the  clouds  saw  streamers  at  about  6^.  No 
great  display  of  aurora  seen.  Clouds  covered  the  northern  sky 
at  10\  (512) 

Clear.    No  A.B. 

Clear.    An  A.B. :  low  arch  or  bank  of  light ;  saw  no  streamers. 

Clear.  An  A.B.  About  10^  and  after,  fragments  of  low  arches, 
from  which  shot  up  fine  streamers ;  but  soon  all  diminished. 

Clear.  Saw  at  9^  a  bright  fragment  of  an  auroral  arch ;  20^  alt., 
East  of  North.  No  streamers  seen ;  died  away  about  10^**,  or 
before. 

Ov't  and  snowing. 

Ov't. 

Ov't. 

Clear. 

Clear.    No  A.B.  to  9*. 

Clear.    No  A.B.  to  9\ 

Ov't. 

Ov't. 

Clear.    Saw  no  A.B. :  poor  observation. 

Ov't  to  10**,  and  doubtless  later. 

Ov't  to  10*»,  and  doubtless  later. 

Clear.    Moon.    No  A.B.  seen. 

Ov't. 

Ov't. 

Clear.  Fine  A.B.  Numerous  streamers  from  an  irregular  bank  of 
light  on  horizon.  (513) 

Clear. 

Clear.    No  A.B.  at  9*». 

Clear.  A  fine  arch  of  auroral  light  at  8**,  5*  or  6*  altitude,  70*  or 
80^  amplitude.    No  streamers.  (^1^) 
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Notices  of  Aubobas  extbacted  fbom  the  Meteobological  Jotjb- 
NAL  OP  Rev.  Ezba  Stiles,  S.T.D,,  fobmeblt  Pbesident  of  Yale 
College;  to  avhich  abe  added,  notices  of  a  few  othbb  Acbobas 

BECOBDED   BY   OTHEB   OBSEBVEBS   AT  NeW   HaVEN,   CoXN.,   COUccted 

and  arranged  by  Pbof.  Elias  Loomis. 


Rev.  Ezba  Stiles,  S.T.D.,  was  graduated  at  Yale  College  in  1746,  and  in 
1749  became  tutor  in  the  College,  in  which  station  he  remained  six  years. 
In  1756  he  was  ordained  pastor  of  a  church  in  Newport,  R.  I.  In  1776 
the  events  of  the  war  dispersed  his  congregation,  and  induced  him  to  re- 
move to  Dighton,  Mass.,  and  subsequently  to  Portsmouth,  N.  H.  In  1778 
he  became  President  of  Yale  College,  and  continued  in  this  station  till  his 
death.  May  12, 1796. 

President  Stiles  commenced  a  Meteorological  Journal  at  Newport,  in 
January,  1763,  and  continued  it,  with  but  slight  interruptions,  till  May  10, 
1 795,  only  two  days  before  his  death.  In  this  Journal  he  made  frequent 
memoranda  of  the  Aurora  Borealis.  These  memoranda  have  been  carefully 
selected  from  the  Journal,  and  are  embodied  in  the  following  catalogue. 

Auroras  observed  at  Newport,  R  Z,  Lai.  41^  29'  iVI,  Long.  71'*  18'  FI,  by 
Rev.  Ezra  Stiles,  8.T.D.,  formerly  President  of  Tale  College. 

Ko. 

1  1763,  Nov.  11.     Coruscations  reached  two-thirds  the  way  to  the  pole 

star,  and  extended  80°  around  the  horizon. 

2  1764,  Jan.  23.    Aurora  Borealis. 

3  "      Mar.    6.     Aurora  Borealis. 

4  "      June  18.     Aurora  Borealis. 

5  "      Sept.  28.     Aurora  Borealis. 

6  1767,  May  16.     Aurora  Borealis. 

7  1768,  July  20.     Aurora  Borealis.     Very  extraordinary. 

8  "      Aug.    6.     Aurora  Borealis. 

9  "      Aug.    7.     Aurora  Borealis. 

10  "      Dec.     5.     Aurora  Borealis. 

11  1 769,  Jan.     6.     Aurora  Borealis. 

12  "  Feb.  27.     Aurora  Borealis. 

13  "  Apr.  20.    Aurora  Borealis,  10°  high. 

14  "  July     7.     Aurora  Borealis.     Streams  searcelv  to  pole  star. 

15  "  July     8,  10**  P.M.     Arch  of  aurora  from  N.  W.  crossed  the  me- 

ridian south  of  zenith.    Passed  a  little  south  of  Alpha  Lyreeu 

16  "      Oct.     7.     Aurora  Borealis. 

17  "      Oct.  23.    Aurora  Borealis^  streams. 

18  "      Oct.  24.     Aurora  Borealis 
10     "      Oct.  26.     Aurora  Borealis^ 

20  1770,  Jan.   17.     Aurora  Borealis. 

21  "      Jan.   18.     Aurora  Borealis. 

22  "      Feb.  28.     Aurora  Borealis. 

23  "      Mar.  23.    Aurora  Borealia^ 


Digitized  by 


Google 


156  StiMs  Auroral  Observations. 

24  1772,  July     8.     Great  A.B.  9"*  40"  to  10^  and  more.     The  streams 
reached  nearly  to  the  zenith,  and  broad  sheets  of  li^ht  fr^ 
quently  ascending  out  of  the  north,  and  passing  60    or  70 
in  a  second.     The  coruscations  were  white ;  little  red. 

26     "      July  25.     Great  A.B.  at  9^  evening. 

26  1773,  Jan.  17.     Aurora  Borealis. 

27  "      Jan.  18.    Aurora  Borealis. 

28  "      Jan.   19.     Aurora  Borealis. 

29  "      June    6.     Aurora  Borealis. 

80     "      July  17.    Extraordinary  Aurora  Borealis. 

31  1774,  Jan.     9.     Aurora  Borealis. 

32  "      Mar.    3.  Aurora  Borealis. 

33  "      Mar.  13.  Aurora  Borealis. 

34  "      Mar.  15.  Aurora  Borealis. 

35  "      Oct.     8.  Aurora  Borealis. 

36  **      Dec.     1.  Aurora  Borealis. 
371 1775,  Jan.  29.  Aurora  Borealis. 

Auroras  observed  at  Dighton^  Mass,^  Lot.  41®  48',  Long.  71®  8'  W. 

3811777,  Jan.  28.     Aurora  Borealis. 
891    "      Mar.    5.     Aurora  Borealis. 

Auroras  observed  at  Portsmouth^  N.  JK,  Lot.  43®  4',  Long.  70®  45'  W. 
4011777,  July  27.     Aurora  Borealis. 


Sept.  24.  Aurora  Borealis. 

Nov.  27.  Great  Aurora  Borealis. 

Dec.     2.  Aurora  Borealis. 

1778,  Jan.  19.  Aurora  Borealis. 


41 
42 
43 
44 
451    "      Feb.  17.     Aurora  Borealis. 


Auroras  observed  at  New  Saven,  Conn.y  LcU.  41®  18',  Long.  72®  65'  Wl 

46  1778,  Sept.  22.     Aurora  Borealis. 

47  "      Sept.  24.     Aurora  Borealis. 

48  "      Sept.  25.     Aurora  Borealis. 

49  1780,  Mar.    2.     Great  Aurora  Borealis. 
:60     "      Mar.  30.     Aurora  Borealis. 

.61      "      June  23.     Aurora  Borealis. 

62     "      June  24,     Aurora  Borealis. 

.53  "  July  9.  Great  A.B.  At  10^**  coruscations  five  degrees  south 
of  zenith,  and  south  of  Lyra.  At  10^**  extended  from  N.W. 
to  between  the  two  stars  in  head  of  Draco  and  the  great  star 
in  Lyra.  Dark«cloud  under  the  pole  star.  Very  rcS  in  N.E. 
at  10^ — rest  white.  At  10*»  18"  a  beam  arose  from  the  hori- 
zon at  E.  20®  S.,  crossing  the  meridional  coruscations  E.  and 
W.,  ranged  5°  or  6®  south  of  Lyra  and  south  of  zenith,  two- 
thirds  or  three-fourths  across  the  hemisphere.  I  Judged  it 
reached  half  way  from  the  zenith  to  western  honzon.  At 
10^  25"  another  horizontal  or  parallel  coruscation  crossed 
the  Pole  star.  There  were  quadrangular  fields  of  crossing 
'beams.  There  was  the  greatest  variety  I  ever  saw. 
54  "  July  11.  Aurora  Borealis. 
4^6     ^     July  27.    Aurora  Borealis. 
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56  1780,  July  28.  This  evening  we  beheld  a  very  singular  aurora.  At 
8^  5**  P.M.  Mr.  Atwater  saw  the  aurora  in  S.K,  aloft  between 
Lyra  and  Aquila. 

8**  24°*.  A  coruscation  rose  in  the  horizon  R  20°  S.,  and  in 
that  region  a  sheet  of  redness  extending  southerly,  and  a 
sheet  of  whiteness  adjoining  northerly.     None  from  the  pole. 

8^  25°*  to  28™.  Sheet  of  duskish  redness  spread  round  from 
east  to  south,  or  to  20**  west  of  south,  and  so  round  the  edge 
of  the  horizon,  to  above  half  way  up  to  the  zenith.  Indeed 
the  southern  and  especiallv  the  S.E.  part  of  the  hemisphere 
was  generally  affected  with  aurora,  while  there  was  nothing 
of  it  in  the  north. 

8^  29"*.  Considerably  evanescent  in  some  parts,  remaining 
in  othei-s. 

8**  45°*.  Aurora  arises  in  the  north,  and  spreads  not  in  cor- 
uscations, but  a  sheet  of  whiteness  up  to  the  zenith. 

8'*  50*°.  The  whole  hemisphere  filled  with  light,  E.,  W., 
N.  and  S.  visible  through  mackerel  clouds. 

9**.     White  aurora,  extensive,  covering  to  south  of  zenith. 

9**  36°*.  Streams  of  white  aurora  arising  from  N.  W.,  pass- 
ing by  the  easternmost  star  of  Ursa  Major,  coming  thence 
over  to  the  meridian,  and  perhaps  30°  S.  of  zenith,  ranging 
along  on  west  side  of  Lyra  and  Aquila,  and  to  south  of  Aquila, 
formmg  a  sheet  of  light  covering  those  stars,  yet  so  transpa- 
rent that  the  stars  appeared  well  through  it. 

9"*  40".  Streams  vanish ;  north  aurora  continues ;  a  black 
cloud  lying  along  under  the  pole  star. 

9**  50°*.     Extends  to  Jupiter ;  luminous  W.  and  K 

10^  2™.  The  whole  hemisphere  overcast  with  large  fleeces 
of  clouds,  upon  a  luminous  back  ground.  A  large  luminosity 
due  south,  and  perhaps  10°  high.  The  north  lummous  though 
without  coruscations. 

IQh  jQin^     Very  luminous  in  N.E.,  or  nearer  east. 
67      **      July  29.     Aurora  Borealis. 

58  "      Aug.    2.     Aurora  Borealis. 

59  "  Sept.  21,  11**.  A.B.  as  high  as  uppermost  pointer  in  Ursa  Major, 
next  to  and  under  pole  star. 

60  "      Oct.  30,  10>*.     A.B.  around  under  the  pole,  8**  or  10**  high. 

61  "      Nov.  — .    A  small  aurora. 

62  "      Nov.  19,  10**.     A.B.  one-third  up  to  pole  star.     After  midnight 

coruscations  extend  above  the  pole  star.    It  maintained  its 
splendor  till  obliterated  by  the  dawning  day. 

63  "      Nov.  20.     Aurora  Borealis  as  last  night. 

64  "      Nov.  22.     Aurora  Borealis. 

65  "      Nov.  23.     Small  Aurora  Borealis. 

66 1    "      Nov.  25.     Great  Aurora  Borealis,  15**  high. 

67  "  Nov.  26,  7^.  Aurora  in  north.  At  8^  aurora  had  overspread 
the  hemisphere,  and  apparently  for  two  hours  high  all  around 
the  horizon.     Very  lignt  white  in  the  south. 

At  8**  15™  dense  black  cloud  from  north  passed  slowly  over 
toward  the  south.  Two  splendid  luminosities  N.  by  W., 
and  N.  by  £.  At  midnight  clear  starlight,  clouds  all  gone. 
Only  aurora  under  pole. 

68  **      Nov.  27, 10^^.    Aurora  an  hour  high  all  areund  the  horizon. 

69  "      Nov.  28.    Aurora  Borealis. 
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1780,  Nov.  29.  Small  Aurora  Borealis. 
"  Dec.  15.  Small  Aurora  Borealis. 
"      Dec.  19.     Aurora  BorealiB. 

"     Dec.  27.     Very  small  Aurora  Borealis. 

1781,  Jan.   17.     Considerable  Aurora  Borealis. 

"  Jan.  21.  Very  splendid  A.B.  From  a  permanent  sheet  of 
white  light,  reaching  half  way  from  the  horizon  up  to  the 
pole,  and  extending  one-third  round  the  horizon,  there  as- 
cended streams  or  coruscations  of  i*ed  aurora  near  three- 
(juarters  of  the  way  ud  to  the  zenith.  At  9**  there  was  an 
intensely  red  sheet  in  the  N.E.  which  gradually  moved  west- 
ward over  the  Great  Bear  and  the  pole  star  into  the  N.W., 
where  it  wore  away  and  disappeared.  The  ascending  red 
coruscations  also  moved  gently  along  from  E.  to  W.,  play- 
ing very  beautifully.  The  lummous  field  began  in  the  even- 
ing, the  coruscations  and  red  movable  field  came  on  a  little 
before  9**,  were  at  their  height  when  the  clock  struck  nine,  and 
the  whole  of  the  playing  scene  might  have  continued  about  a 
quarter  of  an  hour.  The  columns  were  so  movable  and  va- 
riable, and  the  heavens  put  on  so  many  difi^erent  appearances 
every  few  minutes,  that  it  is  impossible  to  describe  them. 
The  summits  of  the  highest  coruscations  in  their  motion 
westward  passed  perhaps  15*^  off  of  Gemini,  and  crossed  the 
northern  meridian  within  30°  of  the  zenith ;  that  is,  reached 
65°  or  60°  above  the  horizon.  The  eastern  azimuth  limit 
might  be  nearest  east,  or  less  than  half  a  point  north ;  the 
western  azimuth  between  N.W.  and  W.,  nearest  to  N.W. 
At  9^^^  there  remained  a  strong  permanent  field  of  whiteness, 
or  steady  luminous  aurora,  20  or  30°  wide  along  under  the 
pole.  The  eastern  limb  passed  and  touched  CorXeonis,  and 
so  the  azimuth  would  be  due  east,  or  more  exactly  E.  2°  S. 
The  easternmost  sheet  overspread  the  mane  of  Leo,  reaching 
toward  Leo  Minor. 

"      Jan.  29.     Small  Aurora  Borealis. 

"      Feb.  15.     Aurora  Borealis,  10°  high. 

"      Mar.  16.     A.B.  dim  and  small,  perhaps  8°  or  10°  under  pole. 

"  Mar.  27.  A  great  Aurora  Borealis  tnis  evening.  I  first  saw  it 
about  a  quarter  before  nine,  when  it  was  only  luminous  from 
the  horizon  up  about  one-third  of  the  way  to  the  pole  star. 
No  dark  cloud  subjacent  as  usual.  Afterward  there  seemed 
at  times  an  intermixture  of  dark  cloud.  At  9**  or  a  little 
after,  coniscations  arose  and  played  in  beautiful  profusion, 
rising  as  high  as  the  pole  star.  An  arch  5°  wide  formed  from 
the  east  horizon  across  over  to  the  western  horizon,  perhaps 
5  or  6  minutes  before  10**.  At  lO*"  it  passed  over  the  pole 
star  and  Ursa  Minor.  The  coniscation  ceased  from  the  lu- 
minous field  under  the  pole.  At  10**  20™  coming  over  south, 
or  the  summit  of  the  arch  moving  further  above  the  pole 
star,  and  on  toward  the  zenith,  so  as  to  touch  the  stars  in  the 
tail  of  Ursa  Major.  The  breadth  of  the  arch  or  auroral  zone 
was  equal  to  the  distance  of  the  two  pointers  or  more,  that 
is,  five  degrees  broad.  The  arch  is  complete  nearly  from  hor- 
izon to  horizon,  though  at  the  eastern  extremity  a  little  du- 
bious. All  this  while,  light  one  hour  high,  under  the  pole 
star,  but  no  coruscations.     By  10**  20"*  the  arch  had  risen  so 
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ad  to  touch  the  stars  in  the  Beards  tail,  and  began  to  vanish 
or  decay  from  the  pole  westward.  East  end  of  the  arch 
touched  the  horizon  at  E.  2®  S.  by  compass.  Touched  the 
western  horizon  W.  20°  N.  by  compass. 

At  10**  32™  I  found  the  east  end  ascending  from  the  hori- 
zon, passed  through  Alpha  of  the  northern  crown,  and 
through  the  tail  and  back  of  the  Great  Bear,  touching  Beta 
and  Gamma. 

At  10**  37*"  all  the  arch  west  of  the  pole  and  meridian  van- 
ished, except  a  lucid  beam  or  pyramid.  At  10**  44"*  a  renewal 
of  the  arch  westward.  Arch  south  of  Beta  and  Gamma  Urs® 
Majoris.  A  new  horizontal  beam  arising  under  the  pole, 
where  the  auroral  lucidity  continues.  At  10**  48"*  nearly 
evanished,  breaking  up  apace.  At  10**  52"*  whole  arch  quite 
evanished.  At  1 1**  aurora  under  the  pole  still,  and  extending 
N.E.  as  high  as  Cor  Aquilse,  and  to  bright  stars  in  Cassiopeia, 
and  a  sensible  light  as  high  as  the  pole  star. 

At  11**  10"*  aurora  continues  in  the  north  under  the  pole, 
and  a  lucidity  on  Cor  Abulias.  At  midnight,  dark  cloud  lying 
along  under  the  pole,  mtcrstreaked  with  horizontal  lights. 
Aurora  seems  breaking  up. 

The  bow  continued  for  three-quarters  of  an  hour,  the  most 
of  the  time  well  defined,  all  the  time  rising  toward  the  ze- 
nith, passing  32°  on  the  meridian  in  forty  or  forty-five  min- 
utes.    But  the  horizontal  ends  of  the  bow  or  zone  did  not 
move  so  much, 
1781,  Mar.  28,  at  IH**,  a  small  Aurora  Borealis. 
"      Apr.  13.     Considerable  Aurora  Borealis  about  9^. 
**     Apr.  14.     Small  Aurora  Borealis. 
"      Apr.  15.    Faint  Aurora  Borealis,  low. 
"      Apr.  17.     White  A.B.,  two-thirds  up  to  pole. 
"      May  11.    A.B.  2  hours  high,  and  three-fourths  round  the  horizon. 

Observed  at  East  Hartford,  Conn. 
"     May  17.     Considerable  A.B, ;  observed  at  Brimfield,  Mass. 
"      June    7.     A.B.  30°  high ;  from  N.  30°  E.  to  S.  5°  W. 
"      June    9.     Aurora  Borealis,  great  and  diffused. 
"      June  20.     Small  Aurora  Borealis. 
"      July    9.    Small  Aurora  Borealis. 

"     Aug.    8.     Small  A.B.,  coruscations  two-thirds  up  to  pole  star. 
"      Aug.  17.     Small  Aurora  Borealis. 
"     Aug.  20.    Small  Aurora  Borealis. 
"      Sept.  18.     Aurora  Borealis,  5°  high. 

**  Sept.  25.  At  7**  20°*  an  arch  about  20°  above  the  horizon  in- 
clining toward  the  west.  At  8^**  the  coruscations  tend  to- 
ward a  point  in  the  zenith,  one  streak  in  the  west  very  red : 
ascend  m  flames  similar  to  the  coruscations  from  a  large  fire. 
The  flashes  extended  nearly  to  the  S.W,  The  flashes  as- 
cended with  great  rapidity.  Its  continuance  about  a  quarter 
of  an  hour.  At  8f  **  an  arch  similar  to  the  first,  about  80* 
high.  At  an  instant,  another  arch  over  the  first  about  40° 
high,  both  inclining  toward  the  west.  Streaks  up  from  the 
first  arch,  verv  bnght,  but  no  flashing.  The  coruscations 
ascend  in  the  form  of  a  cone.  They  point  in  the  zenith.  Im- 
mediately upon  that,  the  flashing  began  in  the  east  and  west 
with  great  rapidity.  A  bright  moonlight  evening.  At  9^ 
little  or  no  appearance  of  any  light. 
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1781,  Oct.   15.    A.B.  first  appeared  at  8^    At  11**  very  bright  and 

flashes  with  rapidity,  of  a  red  cast,  in  the  west,  45    above 

the  horizon. 
"     Nov.  19.    A.B.,  white  and  red  coruscations.    At  9^  the  main 

body  of  light  as  high  as  in  Great  Bear.    The  coruscations 

in  N.W.  ascended  above  the  pole  star. 
"      Dec.  11.     Small  Aurora  Borealis,  15°  high. 

1782,  Mar.  10.     Aurora  Borealis,  6''  high. 

"     Apr.    1.    Small  Aurora  Borealis,  faint,  15®  high. 

**      Apr.  13.     Aurora  Borealis,  light,  lO*'  high. 

'*  May  4.  Great  A.B.  At  8"*  10"  streams  ascended  from  N.R 
to  the  zenith.  At  8^  18°^  coruscations  from  east  round  to 
west  by  north,  meet  in  the  zenith,  and  at  their  southern  limit 
formed  an  arch  from  horizon  to  horizon,  passing  through  the 
tail  and  back  of  Leo,  and  a  little  northward,  but  very  nearly 
touching  Cor  Leonis.  Vanished  in  a  few  minutes.  Black 
clouds  lying  alon^  under  the  pole.  At  8^  30°*  came  over  to 
the  southern  horizon,  partly  m  vertical  streams  and  partly 
by  luminous  nubeculsB  oblongaB,  and  other  seemingly  de- 
tached spots  filled  the  southern  hemisphere.  A  very  light 
zone  of  perhaps  five  degrees  around  the  whole  west  and 
south  and  east  ed^e  of  the  horizon.  Luminous  sheets  of 
brightness  up  aloft  m  east  and  in  west.  Dark  cloud  still  un- 
der the  pole. 

At  8**  45™  confused  in  south,  coruscations  in  north.  At 
9^  striaB  and  coruscations.  At  11^  north  hemisphere  over- 
spread with  great  blotches  of  dark  cloud,  interspersed  with 
light  clouds.    Aurora  eone  in  south. 

"      May    6.     Small  Aurora  Borealis. 

"      May  24.     Aurora  Borealis,  arched. 

"      June    1.     Aurora  Borealis,  20°  high. 

**     June    6.    Small  Aurora  Borealis. 

'^  July  20.  At  10^  auroral  arch  from  west  a  little  north,  ascend- 
ing and  crossing  a  little  south  of  zenith. 

"      Aug.    5.     Aurora  Borealis,  small. 

"      Aug.  12.    Aurora  Borealis,  small 

"     Aug.  26.    Aurora  Borealis.     At  10^,  arch  halfway  up  to  pde. 

"      Aug.  27.     Small  Aurora  Borealis. 

"      Aug.  28.     Small  Aurora  Borealis. 

"      Sept.    9.     Small  Aurora  Borealis. 

"      Sept.  13.     Small  Aurora  Borealis. 

"      Sept.  30.    Aurora  Borealis,  8°  high  under  the  pole. 

"      Oct.     1.    Small  Aurora  Borealis.    Observed  at  Newport,  R.  L 

"      Oct.     9.    Small  Aurora  Borealis.     Observed  at  Newport,  R.  L 

"      Nov.  26.     Aurora  Borealis,  5°  under  pole. 

1783,  Jan.  26.     Aurora  Borealis,  small. 
"      Feb.     1.    Aurora  Borealis,  small. 

"      Feb.  27.     Aurora  Borealis,  5**  hi^h. 

"      Mar.  24.     Aurora  Borealis,  10°  high. 

"     Mar.  27.    Aurora  Borealis,  small. 

**     Mar.  29.     Very  great  Aurora  Borealis.    At  7**  34"*  arch  from 

W.  by  N.,  near  Venus,  passed  through  belt  of  Orion  and  N. 

of  Sirius.    At  7^  37°*  touched  Rigel,  Sirius,  and  Cor  Hydne. 

At  7^  39°*  arose  a  new  stream  from  nearest  west,  and  ascended 

through  Rigel  to  Sirius,  5"^  wide.    At  the  same  time  a  con*' 
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fluence  of  columns  from  all  the  N.W.  and  N.  to  the  zenith 
concurring  in  the  two  stars  in  heads  of  GeminL  At  7**  44"* 
all  these  over,  but  new  ones  rising  and  playing.  At  7**  59°* 
another  arc  in  north,  passed  under  the  pole.  At  8^  1^  pyr- 
amids playing  from  the  upper  limb.  At  8**  11"*  coruscations 
concur  between  Gemini  and  the  two  stars  in  the  head  of 
Leo,  or  in  midst  of  Cancer,  and  on  the  meridian  12**  south  of 
the  zenith ;  but  evanishing  and  faint. 

At  8**  15™  a  new  arc  rose  from  S.  W.  horizon,  touched  Orion, 
•  Rigel,  Sirius,  or  a  little  below,  and  passed  round  to  eastern 
horizon.  At  8**  20™  the  south  arc,  or  remnant  of  it,  crossed 
through  Lepus,  5**  south  of  Rigel,  and  2°  or  3°  south  of  Si- 
rius. A  branch  issuing  from  it  ascended  through  Sirius. 
At  8^  30™  south  faint  arc  remaining  and  sinking  further 
south,  or  below  Sirius  and  Lepus.  All  the  south  m  aurora 
dim  or  dull  and  faint,  down  to  south  horizon,  and  perhaps 
40°  each  side  the  meridian,  the  upper  side  a  curved  limb  per- 
haps half  way  up  from  the  horizon  to  Sirius.  At  9^  heavens 
full  of  aurora.  I  left  observing. 
126  [  1783,  Apr.     2.     Small  Aurora  Borealis. 

"      Apr.     7.    At  8*»  60™  A.B.,  arc  6°  wide  up  within  6°  of  pole  star. 

"      Apr.  24.     Small  Aurora  Borealis. 

"      Apr.  27.     Small  Aurora  Borealis.   Arc  3°  high  along  under  pole. 

"      May     2.     Small  Aurora  Borealis. 

"      June    1.     Aurora  Borealis. 

"      July  28.     Aurora  Borealis. 

"  Aug.  1.  At  9**  5™  saw  an  auroral  beam  arising  from  W.  19**  N. 
perhaps  16°  above  the  horizon,  ascending  about  Berenice's 
nair,  thence  between  Arcturus  and  Cor  Caroli,  and  ranged 
near  or  through  the  northern  crown,  through  the  stars  in 
Hercules'  hip.  At  9**  30™  crossed  the  meridian  and  passed 
south  of  Lyra,  when  there  ascended  another  stream  from  E. 
horizon  and  joined  that  from  the  west  about  the  vertex.  It 
described  a  crooked  path,  the  upper  part  bending  southward. 
At  9**  40™  evanished. 
1784,  Nov.  15.  Aurora  Borealis. 
1786,  May    9.     Aurora  Borealis. 

"      June    6.     Aurora  Borealis  and  Australis. 

"      July     3.     Aurora  Borealis. 

"      Aug.    9.    Aurora  Borealis,  small 

"      Sept,    8.     Aurora  Borealis,  large. 

"      Nov.  29.     Aurora  Borealis,  small. 
1786,  Feb.  28.     At  10^  A.B. ;  from  a  dark  cloud  16**  high  issued  cor- 
uscations to  the  pole  star. 

"      Mar.  13.     Great  Aurora  Borealis. 

**      Mar.  19.     Great  A.B.    Auroral  arch  from  E.  to  W.,  half  way 
up  to  the  pole  star ;  striae  or  streams  up  to  pole. 

"      Mar.  20.     Aurora  Borealis. 

"      Man  21.    Aurora  Borealis. 

"  Mar.  22.  Great  A.B.  By  9**  the  coruscations  spread  over  the 
northern  half  of  the  hemisphere,  and  arches  E.  and  W.  crossed 
20^  south  of  the  meridian.  At  9^  6™  a  beam  from  the  K  as- 
cended and  passed  over  Spica  Y irginis  then  nearly  on  the  me- 
ridian ;  at  the  same  time  another  from  the  west  touched  Siriua 
with  its  south  limb,  and  in  five  or  six  minutea  it  evanished.  < 
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Aurora  Borealis. 
Great  Aurora  Borealis. 
Aurora  Borealis. 
Small  Aurora  Borealis. 
Aurora  Borealis. 
Aurora  Borealis. 
Aurora  Borealis. 

At  lO'*  A.B.  all  round  the  horizon  to  20°  high. 
At  10*^  great  Aurora  Borealis.  Streams  to  zenith. 
A  fine  auroral  arch  arising  a  little  S.  of  E.,  perhaps 
8°  or  10°  S.  of  E.,  and  ascending  from  the  horizon  crossed 
the  meridian  and  terminated  near  the  western  horizon,  or 
within  10°  of  it.  It  might  be  4°  or  6°  wide.  At  10>»  30«" 
passed  through  /?  Serpen tarii,  south  of  Northern  Crown, 
Zeta  AquilflB,  Eta  of  the  Dolphin,  through  Arcturus.  West 
end  evanished,  and  soon  re-blazed,  and  the  whole  arch  shone 
again. 

At  10^  63",  moves  southward.  At  1 1^,  5°  south  of  a  AquilsB, 
a  Serpentarii,  and  Arcturus,  crossing  the  meridian  about  32*^ 
south  of  the  zenith.  Ended  in  the  head  of  Virgo.  Van- 
ishing. 

At  11^  6"  evanished,  having  lasted  above  half  an  hour,  in 
which  time  the  whole  arch  moved  southward  perhaps  10**. 
July    2.    Aurora  Borealis. 
Aug.  18.     Aurora  Borealis. 

Aug.  22.     Considerable  A.B.    Patches  and  spots  or  clouds  of 
aurora  all  over  the  hemisphere,  from  the  northern  to  the 
southern  horizon. 
Aug.  24.    Aurora  all  over  the  horizon  north  and  south,  and  in 

spots  aloft. 
Oct.    16.    Aurora  Borealis. 
Aurora  Borealis. 
Aurora  Borealis. 
Aurora  Borealis. 

A.B.  60°  high.  Fine  and  beautiful  coruscations. 
Aurora  Borealis. 
Aurora  Borealis. 
Aurora  Borealis. 
Aurora  Borealis. 
Aurora  Borealis. 
Aurora  Borealis. 
Aurora  Borealis. 
Aurora  Borealis. 
Aurora  Borealis. 

Great  A.B.    At  9**  30"  auroral  arch  crossed  south  of 
the  zenith  from  east  to  west,  passing  through  Arcturus  and 
Alpha  Aquilae,  its  southern  Imib  touching  those  stars.    It 
continued  permanent,  and  was  not  wholly  obliterated  at  10^ 
Vast  coruscations  ascending  from  the  north  up  to  the  zenith 
and  beyond.     At  11^  aurora  still  great. 
July  14.     Great  Aurora  Borealis. 
Sept.    6.    Aurora  Borealis. 
Oct   31.    Aurora  Borealis. 
Dec.    9.    Aurora  Borealis. 
Feb.    6.    Large  Aurora  Borealis. 
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1788,  Feb.  11,  Aurora  Borealis. 
**  Apr.  29.  Aurora  Borealis. 
"  May  4.  Aurora  Borealis. 
"  May  25.  Aurora  Borealis. 
"      May  28.     Aurora  Borealis. 

"      July  30.    Aurora  Borealis.    Two  coruscations  from  nearly  east 
and  west  met  in  the  vertex,  crossing  the  meridian  about  10° 
south  of  the  zenith.    At  10*^  the  auroral  light  seems  to  have 
spread  over  the  whole  hemisphere  to  the  southern  horizon ; 
though  more  faintly  southward  than  northward. 
Aug.    1.    Aurora  Borealis. 
Aurora  Borealis. 
Aurora  Borealis. 
Aurora  Borealis,  very  bright. 

A,B.,  verv  bright,  north  and  south  round  the  horizon. 
A  small  Aurora  Borealis. 
Aurora  Borealis. 

Aurora  Borealis,  north  and  south. 
Aurora  Borealis. 
Aurora  Borealis. 
Aurora  Borealis. 
Aurora  Borealis. 
Aurora  Borealis,  1^  to  10**. 
Aurora  Borealis. 
Aurora  Borealis. 
Aurora  Borealis. 
Aurora  Borealis. 
Aurora  Borealis. 

Great  A.B.  All  the  northern  hemisphere  emblazoned 
columns  and  conical  streams  of  light.  The  western 
strise,  i*ed  and  white,  ranged  by  Jupiter  at  9^  25™,  and  imme- 
diately an  arch  of  light  struck  across  the  northern  hemisphere 
at  about  40°  height  on  the  north  meridian.  Streams  struck 
up  from  N.E.,  and  closed  or  completed  an  entire  arch  across 
from  horizon  to  horizon  at  9^  31™,  crossing  the  meridian  south 
of  the  zenith  by  a  star  which  I  take  to  be  Alpha  Lyrae. 
May  28.    Aurora  Borealis, 

May  31,  8**  a.m.     Large  Aurora  Borealis  in  north  and  spreading 
round  into  the  south.     The  heavens  look  pied  with  white, 
light,  clouds  and  darkness. 
June  12.    Aurora  Borealis. 
June  15.     Aurora  Borealis. 
June  1 6.     Aurora  Borealis. 
June  18.     Aurora  Borealis. 
July  10.     Aurora  Borealis. 
July  14.     Aurora  Borealis. 
July  1 7.    Aurora  Borealis. 
July  26.     Aurora  Borealis. 
July  28.     Aurora  Borealis, 
Oct.   19.     Aurora  Borealis. 

Nov.  14.  A  grand  Aurora  Borealis  and  Anstralis,  the  striae  and 
coruscations  shooting  up  and  playing  all  over  and  round 
every  part  of  the  hemisphere.  Luminous  spots  and  beautiful 
red  and  flaming  pvramidal  columns  ascendmg  to  the  zenith. 
At  10^  was  formed  a  grand  auroral  crown  exactly  on  the  me- 
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ridian :  the  center  of  which  was  near  Beta  in  Aries,  and  about 
4°  S.W.  from  Alpha  Arietis,  20°  south  of  the  zenith  of  Yale 
College.  From  this  center  proceeded  every  way,  N.,  S.,  EL, 
and  VV.,  radial  beams  half  way  down  to  the  horizon;  be- 
sides a  red  beam  or  arch  or  broad  stream  which  then  crossed 
from  east  to  west  through  the  coronal  center  from  horizon 
to  horizon,  or  very  nearly.  A  dim  arch  or  luminous  circle 
or  belt,  round  through  the  southern  board,  crossing  the  me- 
ridian about  two-thirds  the  way  from  the  zenith  to  the  south 
horizon.  Below  which  was  a  penumbral  darkness,  which  in 
five  or  six  minutes  became  tinged  with  red  to  the  southern 
horizon.  About  10^  10™  or  sooner  the  vertical  crown  became 
faint  and  evanishing.  It  lighted  up  again  with  new  playing, 
varying  and  alternately  evanishing  striae  or  radiL  I  examined 
the  celestial  globe,  ana  found  the  stars  near  the  center  to  be 
the  two  stars  in  the  head  of  Aries,  which  were  on  the  merid- 
ian at  lO**  35™  nearly;  at  which  time  the  crown  was  much 
obliterated,  though  the  heavens  are  frill  of  aurora.  At  ll** 
the  radii  continue,  proceeding  to  S.E.,  S.,  and  S.W.,  but 
chiefly  S.E.  and  nearly  S.,  then  a  chasm,  and  then  streams  to 
S.W.  and  W.,  but  the  extremities  of  the  radial  beams  are 
dissipated  about  the  center.  Yet  there  is  still  a  redness  in 
the  southern  board,  down  to  the  horizon,  and  perhaps  an 
hour  and  a  half  high.  In  the  northern  board  the  whole  semi- 
hemisphere  is  covered  with  a  dim  whitish  sheet  of  light  like 
the  dawn  of  day.  In  the  height  of  the  phenomenon  I  read 
the  New  Haven  Gazette  by  the  auroral  light.  I  never  before 
saw  so  splendid  and  umversal  an  aurora.  At  12**  aurora 
north  and  northwest. 

218  178ft,  Dec.  24.    Aurora  Borealis. 

219  1790,  July    a.    Aurora  Borealis. 
520     "     July  le.    Aurora  Borealis. 

221  «     Sept.    6u    Aurora  Borealis. 

222  1791,  July  22.    Aurora  Borealis,  small. 

223  "      Dec.  26.     Aurora  Borealis,  small 

224  "      Dec.  27.    Aurora  Borealis,  smaU. 
226  1792,  Oct.   13.     Great  Aurora  Borealis. 

226  1793,  Jan.  14.    At  7^  Aurora  Australis  south  two  points  east.     Oose 
at  8^. 

227  "      Sept.    2.    Aurora  Borealis. 
228 1 1 794,  Nov^  1  h    Aurora  Borealis. 

Notices  of  Auroras  extracted  from  various  Journals  kept  at  New  Havem^ 
Conn.y  and  not  included  in  either  of  the  preceding  lists. 

No. 

1802,  July  1.  The  Aurora  Borealis  made  its  appearance  between  8^ 
and  9^ ;  the  northern  part  ef  the  horizon  was  considerably 
illuminated,  but  the  brightest  part  was  E.  of  North  when 
first  observed,  but  moved  slowly  westward,  till  it  was  rather 
W.  of  N.  In  the  north,  the  light  went  up  in  streaks  to  about 
the  height  of  30°,  but  this  appearance  ceased  about  10**, 
though  the  light  continued.  A  little  after  10**  a  streak  of 
light  shot  up  in  the  East  and  extended  itself  a  little  north  of 
the^zenith  almost  to  the  western  part  of  the  horizon.    DunghL 
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1803,  Jan.  18.  Aurora  Borealis  about  10^    Dwtghe. 

1803,  Mar.  19.  Large  Aurora,  very  bright.     Z^ngtoeU. 
"     Sept  19.  A  bright  Aurora  BoreaUs.     LeffingwM, 

1804,  Apr.     1.  Aurora  Borealis.     Day. 

"     May    2.  Aurora  Borealis  with  streamers.    Day, 

1805,  Sept.  15.  Aurora  Borealis,  Day. 
"     Sept*  24.  Aurora  Borealis.  Day, 

1806,  Jan.  11.  Aurora  Borealis.  Day, 
"     Mar.  16.  Aurora  Borealis.  Day, 

1807,  Apr.  11.  Aurora  Borealis.  Day, 
"     May     8.  Aurora  Borealis.  Day, 

1814,  Apr.  17.    Aurora  Borealis.    Day.    Seen  at  Cincinnati,  Ohio. 
"     Sept.  11.    Aurora  Borealis.    Day.    Seen  at  Cincinnati,  Ohio. 
See  Daniel  Drake's  Picture  of  Cincinnati    12mo, 
1815,  pp.  245-6. 

1818,  June  6.  Aurora  Borealis.  Day, 
"  Sept.  20.  Aurora  Borealis,  Day, 
"     Sept,  26.     Aurora  Borealis,     Day, 

1819,  Feb.  19.     Aurora  Borealis.     Day. 

"     Oct.  12.    Aurora  Borealis.    Bow  from  East  to  West.    Day, 

See  Nash's  Diary  for  1821,  p.  79. 
"     Nov.  13.    Aurora  Borealis.    Day, 

1820,  May     1.     Aurora  Borealis.     Day. 

1827,  Jan.   18.     Aurora  Borealis  very  bright  at  9**  with  a  few  faint 

coruscations  extending  45*^  on  each  side  of  the  north  point, 
having  its  vertex  under  the  north  star,  and  rising  8°  or  10 
above  the  horizon.     Jfferrick. 

"     Aug.  27.     Aurora  Borealis.     Herrick. 

"  Auff.  28.  Remarkable  auroral  arch  between  9**  and  11^  in  the 
form  of  a  broad  belt  extending  from  the  West  to  the  East 
Am.  Jour.,  vol.  xiv,  p.  91. 

"      Sept.    8.     Aurora  Borealis  very  brilliant.     Herrick. 

**  Sept.  9.  Aurora  Borealis.  Faint  light  in  the  north  a  little  be- 
fore 9**.  Saw  an  arc  of  a  bow  in  the  N.W.  extending  up- 
ward about  5°.    Herrick, 

**  Sept.  25.  Aurora  Borealis.  About  6^  40"  the  northern  half  of 
the  heavens  was  suffused  with  a  red  light,  which  gradually 
disappeared  except  in  the  north  and  by  east,  where  it  in- 
creased in  intensity.  At  the  same  time  radii  of  light  of  a 
white  color  extended  from  and  between  the  W.,  N,  and  E., 
and  met  in  a  center  directly  in  the  zenith.  Jets  of  light  of 
a  bright  oranffe  color  appeared  in  the  east,  which  gradually 
approached  the  S.E.  when  they  were  hid  by  the  clouds. 
About  8**  45"  the  clouds  began  to  roll  away  to  the  eastward, 
when  the  northern  half  of  the  hemisphere  was  of  a  whitish 
color.  The  light  was  now  chiefly  confined  to  the  east,  where 
a  red  light  shone  brilliantly :  but  upon  the  clouds  moving  off, 
the  light  shot  up  in  various  directions  between  the  north  and 
east.     Herrick. 

**  Nov.  9.  A  red  appearance  in  north,  resembling  the  reflection 
of  a  burning  house  about  8**.  Vanished  and  a  white  light 
resembling  a  cloud  succeeded.     Herrick. 

1828,  Jan.   16.    Aurora  Borealis  which  lasted  all  ni^ht.     Olmsted, 

"  Jan.  19.  Aurora  Borealis  from  9|^  last  evening  till  day  break, 
a  mild  light  extending  from  N.N.W.  to  N.E.  about  5*  in 
height.    Herrick, 
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1828,  Feb.  12.  At  9**  15°*  Aurora  Borealis  appeared  in  the  north, 
sending  up  some  pretty  distinct  and  luminous  columns.  Dis- 
appeared soon.  2£emck, 
"  Aug.  1 4.  Aurora  Borealis  between  8^  and  9^.  Columns  of  light 
at  intervals  between  N.W.  and  N.E.  rose  to  the  height  of 
15°,  constantly  changing  their  situation  and  intensity  of  light. 
In  a  half  hour,  it  settled  down  into  a  white  cloud.    Herrick, 

1828,  Sept.  26.     Aurora  Borealis  in  the  foi*m  of  a  white  cloud  reaching 

from  N.W.  to  E.N.E.  The  upper  edge  gradually  rose  and 
brightened  and  the  lower  part  faded  until  it  had  the  appear- 
ance of  a  bow,  in  height  about  10°.     Herrick, 

1829,  Dec.  19.     Aurora  Borealis  continued  for  several  hours  although 

obscured  by  clouds  duiing  the  greater  part  of  the  evening. 
Jfferrick. 
"     Dec.  20.    Aurora  Borealis  in  form  of  a  diffuse  light  extending 
5°  above  the  horizon.     Herrick, 

1830,  Nov.  20,  10^.     A  splendid  Aurora  Borealis.     Olmsted. 

1833,  May  17.  Aurora  shooting  out  luminous  columns  toward  the 
zenith,  occupying  a  space  of  170°  in  azimuth.  It  exhibited 
exceedingly  rapid  coruscations  or  flashes  of  light.  New  Hor 
ven  Daily  Herald, 

"     July  10.     V  ery  brilliant  Aurora. 

"     Nov.  13.    An  auroral  light  in  the  east.    Am.  Jour.,  vol  xxv, 
p.  384. 
1884,  Nov.    2,  8^.     An  uncommon  brightness  like  the  dawn  in  the 
north,  lasted  with  fluctuations  all  night.     Loomis, 

"  Nov.  5.  At  7^**  the  entire  horizon  from  the  west  point  almost 
to  the  east,  was  lighted  up  like  the  dawn  with  very  consid- 
erable brightness.  The  brightest  point  about  N.  30°  W. 
JLoomis. 

"     Nov.    6.     Between  8^  and  9^  an  auroral  bank  of  light  in  the 
N.W.    Loomis, 
1884,  Nov.  28.     At  8^  a  faint  auroral  light  extends  along  the  northern 
horizon  from  the  east  almost  to  the  west  point.     Loomis, 

"     Dec.     4.     At  8^  a  slight  auroral  appearance  in  the  north.  Loomis. 

"  Dec.  6.  At  8**  a  very  evident  illumination  in  the  east.  At  9^ 
from  N.  to  E.  the  openings  in  the  clouds  are  quite  luminous. 
At  10^  the  clouds  broke  away  and  showed  the  horizon  from 
N.W.  to  N.E.  to  be  all  in  a  glow — a  very  bright  and  exten- 
sive bank  of  light.     No  arches  or  streamers.     Loomis, 

^  Dec,  21.  At  9 J**  a  faint  aurora  in  the  N.  At  9|^  illumination 
very  bright  directly  in  the  north,  extending  about  30°  in  azi- 
muth, and  6°  or  7°  in  altitude.     Loomis, 

^  Dec.  22.  Aurora  very  bright  through  partial  openings  in  the 
clouds  a  few  degrees  E.  of  N.     Loomis. 

^     Dec.  23.     At  6**  cloudy,  yet  a  small  spot  in  the  N.E.  horizon 
very  bright.     Not  faded  at  all  at  7^     Loomis, 
188(i,  Jan.  29.     Slightly  hazy — manifest  illumination — ^brightest  point 
about  20°  E.  of  North.     Loomis. 

*'  Sept.  4.  At  2^^  A.M.  a  bright  auroral  bank  of  light  with  bril- 
liant streamers.     Loomis, 

"     Nov.  17.     Remarkable  aurora.     Am.  Jour.,  vol.  xxix,  p.  388. 

"  Nov.  18.  A  diffuse  light  was  spread  all  along  the  northern  hor- 
izon, and  rose  to  a  considerable  elevation.     Loomis, 

"     Dec.  10.    An  unusual  auroral  cloud.  Am.  Jour.,  vol.  xxxii,  p.  217. 
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54  1835,  Dec.  21.     Auroral  arch.     Loomis. 

56  1836,  Apr.  22.  A  magnificent  aurora  with  streamers.  Am.  Jour.,  voL 
xxxi,  p.  85. 

56  1836,  May  8.  A  remarkable  auroral  arch.  Am.  Jour.,  voL  xxxii, 
p.  224. 

57  "  July  31.  Aurora  with  a  few  streamers  a  little  before  8  o'clock. 
Olmsted, 

58  "  Aug.  2.  16°*  before  10  o'clock — more  vivid  than  on  the  31  st; 
slightly  pink.     Olmsted, 

69  "  Aug.  12.  A  remarkable  auroral  arch.  Am.  Jour.,  vol.  xxxii, 
p.  220. 

60  1837,  Jan.  2.  At  8^  5™  a  distinct  but  not  very  bright  arch  of  lieht 
about  one  degree  broad  extending  very  nearly  from  due 
north  to  due  south.  The  sky  was  overcast  except  in  the 
N.W.  region.     At  8**  22™  it  was  still  quite  plain.     Ilerrick, 

61  "  Jan.  25.  Aurora  Borealis  unusually  magnificent  with  a  profu- 
sion of  beautiful  rose-red  colors.  About  7**  30"  the  corona 
was  formed,  and  nearly  the  whole  heavens  were  suffused  with 
a  deep  crimson.  A  second  paroxysm  occurred  about  10**  30™ 
more  grand  than  the  firet.  The  center  of  the  corona  was 
quite  distinct.     Am.  Jour.,  vol.  xxxii,  p.  177. 

62  "  Feb.  18.  About  8**  a  large  tract  of  a  dim  and  uncertain  red 
about  half  way  between  the  zenith  and  the  western  point. 
At  9**  in  the  N.E.  an  illuminated  region  about  10°  wide  and 
15°  high.  The  color  was  a  beautiful  red.  The  color  soon  be- 
came more  intense,  and  reached  the  maximum  about  9^  30". 
The  light  by  turns  became  brighter  and  fainter  several  times 
between  this  period  and  11**,  when  it  entirely  disappeared. 
Am.  Jour.,  vol  xxxii,  p.  396. 

The  following  notices  of  Auroras  are  extracted  from  a  Meteorological 
Journal  kept  at  Sharon,  a  village  50  miles  northwest  of  New  Haven,  by 
Hon.  John  C.  Smith,  former  Governor  of  Connecticut.  It  is  presumed  that 
all  these  Auroras  might  have  been  seen  at  New  Haven,  although  they  are 
not  mentioned  in  the  New  Haven  JoumaL 

Aurora  Borealis. 

Aurora  Borealis. 

Aurora  Borealis. 

Aurora  Borealis. 

Aurora  Borejdis. 

Remarkable  Aurora  Borealis. 

Aurora  Borealis. 

Aurora  Borealis. 


63 

1828,  Dec.  1. 

64 

1830,  Apr.  15. 

65 

"   Dec.  11. 

66 

«   Dec.  12. 

67 

1831,  Feb.  6. 

68 

"   Apr.  19. 

69 

1832,  June  27. 

70 

"   Aug.  23. 
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Oeneral  Summary, 

The  following  Table  presents  a  summary  of  the  preceding  auroral  obser- 
vations, classified  by  months. 


Tears. 

JaD. 

Feb. 

Mar. 

April 

May. 

Jooe. 

July 

Aug. 

Sept. 

Oct 

Not. 

Dec 
2 

Sum. 

1768-1776 

9 

2 

5 

1 

1 

2 

6 

2 

1 

5 

1 

87 

1777-1778 

2 

1 

1 

0 

0 

0 

1 

0 

4 

0 

1 

1 

11 

1780 

0 

0 

2 

0 

0 

2 

5 

1 

1 

1 

10 

3 

25 

1781 

3 

1 

3 

4 

2 

3 

1 

3 

2 

1 

1 

1 

25 

1782 

0 

0 

1 

2 

3 

2 

1 

5 

3 

2 

1 

0 

20 

1783 

1 

2 

3 

4 

1 

1 

1 

1 

0 

0 

0 

0 

14 

1784-1786 

0 

0 

0 

0 

1 

1 

1 

1 

1 

0 

2 

0 

7 

1786 

0 

1 

7 

2 

3 

2 

2 

3 

0 

2 

2 

0 

24 

1787 

0 

0 

3 

0 

1 

4 

4 

0 

1 

1 

0 

1 

15 

1788 

0 

2 

0 

1 

3 

0 

1 

8 

4 

0 

0 

0 

19 

1789 

0 

1 

2 

1 

6 

4 

5 

0 

0 

1 

1 

1 

21 

1790-1794 

1 

0 

0 

0 

0 

0 

3 

0 

2 

1 

1 

2 

10 

1802-1820 

2 

1 

2 

3 

3 

1 

1 

0 

6 

1 

1 

0 

21 

1827-1830 

3 

1 

0 

1 

0 

0 

0 

3 

4 

0 

2 

5 

19 

1831-1836 

1 

1 

0 

2 

2 

1 

2 

3 

1 

0 

7 

7 

27 

1837 

2 

1 

1 

2 

1 

3 

5 

5 

5 

4 

7 

4 

40 

1838 

5 

5 

2 

3 

1 

2 

4 

3 

8 

1 

4 

1 

39 

1839 

5 

2 

3 

2 

6 

2 

2 

4 

7 

4 

6 

2 

45 

1840 

5 

2 

4 

5 

3 

0 

3 

4 

3 

4 

5 

6 

44 

1841 

3 

6 

5 

4 

1 

2 

2 

4 

6 

4 

3 

2 

42 

1842 

1 

2 

0 

4 

0 

0 

1 

0 

2 

0 

1 

0 

11 

1843 

0 

0 

2 

1 

1 

1 

1 

0 

2 

1 

0 

1 

10 

1844 

2 

0 

0 

1 

1 

0 

0 

1 

0 

1 

2 

2 

10 

1845 

2 

0 

3 

1 

0 

3 

3 

3 

2 

1 

3 

22 

1846 

2 

1 

4 

4 

1 

0 

4 

3 

7 

1 

2 

80 

1847 

1 

2 

1 

1 

1 

2 

1 

3 

0 

6 

3 

22 

1848 

3 

2 

5 

3 

1 

4 

3 

1 

4 

13 

5 

53 

1849 

2 

2 

1 

0 

1 

2 

0 

4 

2 

1 

1 

20 

1850 

1 

4 

2 

2 

0 

3 

2 

5 

4 

1 

2 

30 

1851 

2 

3 

0 

1 

2 

2 

0 

5 

5 

0 

0 

21 

1852 

1 

2 

3 

6 

5 

3 

1 

6 

3 

4 

3 

42 

1853 

1 

5 

3 

3 

2 

1 

1 

2 

1 

1 

1 

22 

1854 

3 

5 

2 

2 

« 

2 

62 

15 

Sum. 

63 

59 

72 

67 

62 

46 

72 

66 

97 

86 

61 

813 

The  least  number  of  auroras  was  observed  in  the  month  of  June,  vix : 
46 ;  and  the  greatest  number  in  the  month  of  September,  viz :  97.  The 
deficiency  in  June  may  be  ascribed  in  part  to  the  influence  of  twilight, 
which  during  that  month  at  New  Haven  lasts  till  half  past  nine,  while  the 
observations  were  not  generally  continued  after  10  o'clock.  If  we  classify 
the  observations  by  seasons  we  shall  have  in 

Spring,        201  auroras.   I   Autumn,  245  auroras. 
Sunmier,      184       «         I   Winter,    183       " 
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K  we  make  a  proper  allowance  for  the  interference  of  twilight  in  Bom- 
mer,  we  must  conclude  that  Auroras  at  New  Haven  are  more  conmion  in 
summer  than  in  winter ;  that  is,  they  occur  least  frequently  in  winter,  and 
most  frequently  in  autumn.  The  same  conclusion  has  been  derived  from  a 
comparison  of  a  considerable  number  of  observations  in  Canada,  and  also 
at  the  Academies  in  the  State  of  New  York. 

The  inequality  in  the  number  of  auroras  upon  successive  years  is  much 
more  remarkable.  From  1763  to  1794,  auroras  averaged  7  per  year;  and 
during  eight  of  these  years  the  average  was  20  per  year.  From  1796  to 
1826,  a  period  of  32  years,  only  21  auroras  were  recorded,  being  an  average 
of  only  two  in  three  years;  while  from  1837  to  1854,  auroras  averaged  29 
per  year,  and  there  were  six  years  in  which  at  least  40  auroras  per  year  were 
recorded.  It  is  true  that  during  the  latter  period,  a  systematic  watch  for 
auroras  was  maintained,  and  most  of  the  time  by  two  independent  observers, 
so  that  it  is  probable  that  nearly  every  aurora  which  could  have  been  seen 
has  been  recorded.  Moreover,  many  of  these  auroras  were  very  faint,  such 
as  most  meteorological  observers  would  not  notice ;  and  even  if  they  had 
noticed  them,  would  not  think  them  worthy  of  being  recorded  in  a  Meteor- 
ological Journal ;  while  from  1795  to  1826,  it  is  presumed  that  no  particu- 
lar watch  for  auroras  was  maintained.  Under  such  circumstances,  it  is 
probable  that  during  the  latter  period  a  good  many  small  auroras  may 
have  occurred  which  failed  to  be  noticed.  But  it  is  impossible  to  avoid 
the  conclusion  that  auroras  were  much  more  frequent  during  the  33  years 
succeeding  1826,  than  during  the  preceding  33  years.  From  1837  to  1854 
not  a  year  passed  without  at  least  one  conspicuous  aurora,  and  generally 
there  were  at  least  three  or  four  sufficiently  conspicuous  to  attract  consider- 
able attention.  But  from  1804  to  1820  a  very  feithful  meteorological  Jour- 
nal was  kept  by  Pres.  Day,  of  Yale  College,  (at  that  time  Professor  of  Nat- 
ural Philosophy,)  who  only  recorded  17  auroras,  adding  in  one  case  the 
remark,  "  with  streamers,"  and  in  a  second  case,  "  Bow  from  E.  to  W." 
Yet  Prof  Day  was  bom  in  1773,  and  was  therefore  of  an  age  to  remember 
many  of  the  splendid  auroras  which  were  recorded  by  President  Stiles.  He 
was  therefore  perfectly  familiar  with  the  appearance  of  auroras,  and  was 
well  aware  how  great  interest  these  phenomena  had  once  excited.  He  still 
remembers  (1866)  several  auroras  which  occurred  before  he  entered  college, 
and,  in  particular,  the  grand  aurora  of  Nov.  1789,  which  occurred  when  he 
was  Freshman  in  college ;  and  he  well  remembers  at  present  that  during 
the  period  from  1800  to  1820,  auroras  were  much  less  frequent,  and  less 
splendid  than  they  had  been  during  his  boyhood. 

These  recollections  of  President  Day  are  abundantly  confirmed  by  his  own 
written  testimony.  When  Professor  of  Natural  Philosophy,  he  was  accus- 
tomed to  deliver  a  course  of  written  lectures  on  Meteorology  to  the  Senior 
Class  of  Yale  College;  and  in  his  lecture  on  the  Aurora,  written  in  1811, 
and  still  preserved,  on  page  5th,  after  describing  that  form  of  the  Aurora 
22 
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which  consists  of  a  bank  of  light  rising  otily  a  few  degrees  above  the  north- 
em  horizon,  he  adds,  "  So  far  as  IJiave  leamedy  scarcely  any  other  has  been 
seen  in  New  England  for  15  or  20  years  past^ 

And  again,  on  page  12th,  having  described  the  revival  of  the  Aurora  in 
Great  Britain,  about  the  beginning  of  the  last  century,  after  an  absence  of 
more  than  a  hundred  years,  he  adds,  "  It  is  said  that  the  Aurora  Borealis  has 
been  occasionally  seen  in  New  England  ever  since  its  first  settlement ;  but 
its  appearance  became  more  remarkable  about  the  time  of  its  return  in  so 
extraordinary  a  manner  in  Europe.  For  16  or  20  years  past,  they  seem  to 
have  lost  their  brilliancy,  and  generally  present  nothing  for  our  admiration 
but  a  regular  zone  of  light  extending  along  the  Northern  verge  of  the 
horizon." 

The  comparative  infrequency  of  Auroras  during  the  early  part  of  the 
present  century,  was  a  subject  of  general  remark  among  meteorological 
observers.  In  the  Ladies'  and  Gentlemen's  Diary  for  1 821,  published  at  New 
York  and  edited  by  M.  Nash,  on  page  79th,  in  noticing  the  aurora  of  Oct.  12, 
1819,  the  editor  remarks  "  The  northern  lights,  or  Aurora  Borealis,  for  about 
40  years,  have  appeared  less  frequently  than  heretofore.  During  a  consider- 
able part  of  this  period,  they  have,  for  a  number  of  years  together,  totally 
disappeared.  Within  a  few  years  of  late,  we  have  had  a  few  exhibitions  of 
this  sublime,  and  beautiful  spectacle." 

When  therefore  a  magnificent  aurora  made  its  appearance  in  August, 
1827,  it  excited  general  surprise,  and  only  aged  people  could  remember 
having  seen  an  equally  brilliant  display. 

The  Auroral  observations  made  in  the  neighborhood  of  Boston  lead  to 
substantially  the  same  conclusions  as  have  been  derived  from  the  observa- 
tions at  New  Haven.  In  the  Memoirs  of  the  American  Academy,  VoL  9, 
pp.  112-120,  Prof.  Lovering  has  given  a  Catalogue  of  Auroras,  observed 
at  Cambridge,  Boston  and  Salem  from  1742  to  1848.  This  list  embraces 
624  recorded  auroras,  of  which,  however,  79  are  duplicates,  leaving  645  in- 
dependent auroras.  Of  these,  136  occurred  on  the  same  nights  mentioned 
in  the  New  Haven  registers,  leaving  409  new  cases  not  recorded  at  New 
Haven,  and  making  a  total  of  1222  different  Auroras  recorded  in  the  com- 
bined series  of  observations.  The  following  Table  exhibits  a  summary  of 
all  the  observations  at  both  places  from  1742  to  1839,  counting  the  same 
night  but  once,  although  it  may  have  been  mentioned  in  three  or  four  inde- 
pendent Journals.  Since  1839,  the  Boston  catalogue  contains  no  date  not 
found  in  the  New  Haven  catalogue. 


Digitized  by 


Google 


Auroral  Observations  at  New  Saven  and  Boston. 


m 


Summary  of  observations  at  New  Saven  and  Boston, 


Years. 

Jan. 

Feb. 

Mar. 

April 

May. 

Jone 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 
6 

Sum. 

1742-1749 

2 

4 

4 

3 

2 

3 

2 

3 

3 

1 

4 

37 

1760-1753 

3 

6 

2 

6 

1 

1 

2 

1 

1 

1 

2 

0 

25 

1757-1760 

1 

0 

4 

1 

1 

0 

0 

1 

7 

3 

3 

0 

21 

1761-1765 

1 

3 

3 

1 

3 

3 

4 

8 

6 

1 

3 

1 

37 

1767-1769 

1 

2 

0 

1 

1 

3 

6 

4 

2 

7 

0 

2 

29 

1770-1772 

2 

3 

3 

2 

1 

2 

8 

4 

4 

3 

3 

1 

36 

1773-1775 

5 

3 

6 

1 

1 

6 

10 

4 

2 

1 

2 

1 

42 

1776-1778 

3 

2 

5 

6 

1 

3 

3 

0 

8 

1 

3 

2 

37 

1779-1780 

0 

3 

2 

1 

0 

2 

5 

1 

1 

1 

10 

3 

29 

1781 

3 

1 

3 

4 

2 

3 

1 

3 

2 

1 

1 

1 

25 

1782 

0 

0 

1 

2 

3 

2 

1 

6 

4 

5 

1 

0 

24 

1783 

2 

3 

7 

4 

3 

1 

1 

1 

0 

0 

0 

0 

22 

1784-1785 

0 

0 

0 

0 

1 

2 

1 

1 

2 

1 

3 

2 

13 

1786 

0 

2 

10 

6 

5 

3 

8 

6 

3 

5 

5 

2 

55 

1787 

2 

5 

3 

3 

4 

7 

6 

4 

2 

5 

3 

3 

47 

1788 

2 

2 

2 

2 

4 

0 

4 

8 

9 

5 

0 

0 

38 

1789 

0 

3 

5 

3 

7 

9 

10 

2 

3 

4 

1 

4 

51 

1790 

0 

2 

0 

0 

2 

2 

3 

1 

1 

1 

1 

0 

13 

1791 

2 

0 

2 

2 

0 

0 

4 

0 

0 

0 

0 

2 

12 

1792-1795 

3 

0 

1 

1 

1 

0 

3 

2 

2 

3 

1 

1 

18 

1802-1810 

4 

0 

2 

3 

3 

2 

1 

1 

4 

1 

2 

0 

23 

3  811-1820 

0 

2 

2 

2 

1 

1 

0 

0 

5 

1 

2 

0 

16 

1821-1826 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

1 

3 

1827-1830 

3 

1 

0 

1 

0 

2 

0 

3 

4 

0 

2 

5 

21 

1831-1836 

1 

1 

0 

2 

2 

1 

2 

3 

1 

0 

7 

7 

27 

1837 

2 

1 

1 

2 

1 

3 

5 

5 

5 

4 

7 

5 

41 

1838 

5 

5 

2 

3 

1 

2 

4 

3 

8 

1 

4 

1 

39 

1839 

5 

2 

3 

2 

6 

4 

2 

4 

7 

4 
61 

6 
76 

2 

47 

1742-1839 

52 

55 

73 

65 

57 

67 

96 

78 

96 

52 

828 

1840-1854 

29 

38 

37 

39 

29 

16 

27 

24 

47 

38 

39 

31 

394 

1742-1854 

81 

93 

110 

104 

86 

83 

123 

102 

143 

99 

115 

83 

1222 

If  we  classify  the  entire  series  of  observations  by  seasons  we  shall  have  in 


Spring,        300  auroras. 
Summer,      308      " 


Autumn,  357  auroras. 
Winter,   257       " 


showing  that  in  New  England,  Auroras  occur  most  frequently  in  autumn 
and  least  frequently  in  winter. 

The  inequality  in  the  number  of  Auroras  upon  successive  years  exhibits 
an  unexpected  consistency.  This  is  exhibited  in  the  following  Table  show- 
ing the  number  of  Auroras  seen  annually  for  a  period  of  112  years. 
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Average  number  of  auroras  annuaUy. 


Tears. 

Auroras 
aDDnally. 

Tears. 

Auroras 
anDoaUy 

Tears. 

Auroras 
azmoally. 

Tears. 

Auroras 
annually. 

1742-49 

6 

1783 

22 

1821-26 

1 

1845 

22 

1760-53 

6 

1784-85 

7 

1827-30 

6 

1846 

30 

1767-60 

5 

1786 

66 

1831-36 

5 

1847 

22 

1761-66 

7 

1787 

47 

1837 

41 

1848 

53 

1767-69 

10 

1788 

38 

1838 

39 

1849 

20 

1770-72 

12 

1789 

61 

1839 

47 

1850 

30 

1773-75 

14 

1790 

13 

1840 

44 

1851 

21 

1776-78 

12 

1791 

12 

1841 

42 

1852 

42 

1779-80 

15 

1792-96 

6 

1842 

11 

1853 

22 

1781 

25 

1802-10 

3 

1843 

10 

1854 

15 

1782 

24 

1811-20 

2 

1844 

10 

These  numbers  exhibit  a  very  steady  increase  from  1742  to  1786-89,  with 
the  exception  of  the  years  1784-6.  ITie  middle  of  the  period  of  maximum 
abundance  may  be  fixed  at  1787,  the  average  number  of  Auroras  for  four 
years  amounting  to  48.  From  this  date,  the  number  declines  rapidly  and 
uninterruptedly  to  near  1820.  The  middle  of  the  period  of  minimum  fre- 
quency may  be  assigned  for  1816,  when  the  average  number  of  auroras  did 
not  exceed  one  per  year.  From  1827  the  numbers  increase,  and  after  1837 
the  number  is  very  remarkable,  the  average  for  five  years  from  1837  to 
1841  being  42  per  year.  Tlien  for  three  or  four  years  there  is  a  marked  de- 
cline, and  a  subsequent  revival  which  is  most  decided  in  1848  and  1862. 
Regarding  this  as  a  single  period  of  maximum  abundance,  the  middle  of 
the  period  occurred  not  far  from  1845,  making  thus  an  interval  of  58  years 
from  the  maximum  in  1787  to  that  of  1845. 

It  is  then  established  beyond  question  that  during  the  last  century,  the 
frequency  of  Auroras  in  New  England  has  been  subject  to  an  inequality 
bearing  some  resemblance  to  an  Astronomical  periodicity — the  period  being 
about  58  years ;  but  whether  this  period  is  uniform  can  only  be  established 
by  observations  continued  for  it  much  longer  interval  of  time. 
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III«   On  Bbkkbb's  Dioammatbd  Text  of  Homer.    By  Prof. 

Jambs  ELadlbt, 


It  is  more  than  forty  years  since  Richard  Payne  Knight  published 
in  1820  his  famous  digammated  Iliad,  or  rather  Vilyiad,  of  Homer. 
The  book  has  taken  its  place  among  the  curiosities  of  literature.  Its 
author  was  an  ingenious  and  elegant  scholar ;  but  he  had  his  hobby, 
and  he  rode  it  unmercifully.  The  horse  of  Phidippides,  the  spend- 
thrift son  in  Aristophanes'  Clouds,  was  marked  with  a  K^ima  (jt<wr- 
najlag).  Payne  Knight's  hobby  was  branded  with  another  lost  letter 
of  the  primitive  Greek  alphabet,  the  Diganmia :  wherever  he  goes,  he 
bears  the  digamma  with  him. 

It  is  one  of  the  most  remarkable  circumstances  about  Payne 
Knight's  Iliad,  that  more  than  twenty  years  after  its  publication,  a 
distinguished  American  scholar  should  have  thought  it  worth  while 
to  reproduce  three  books  of  it  on  this  side  the  ocean  (see  Anthon's 
Homer,  New  York,  1844).  A  page  or  two  by  way  of  specimen  might 
have  been  amusing  at  least,  even  if  uninstructive :  but  to  take  up  in 
this  way  more  than  fifty  pages  of  a  schoolbook  was  to  make  the 
joke  somewhat  ponderous. 

It  might  have  been  expected  that  the  example  of  Payne  Knight 
would  deter  succeeding  editors  from  repeating  an  experiment  which 
in  his  hands  had  turned  out  in  a  way  at  once  so  unfortunate  and  so 
ludicrous.  But  Lnmanuel  Bekker,  the  Coryphaeus  of  recent  textual 
criticism,  has  not  shrunk  from  the  hazard.  In  1858  he  brought  out 
an  Hiad  and  Odyssey  in  which  the  lost  letter  is  admitted  to  a  place 
in  the  Homeric  text.  This  work  embodies  the  results  of  many  years* 
minute  and  laborious  study.  In  1809,  after  the  appearance  of  Wolfs 
Homer  in  its  third  edition,  Bekker,  then  a  young  man,  reviewed  it 
in  the  Jena  Litteratur-Zeitung.  The  review  is  said  to  have  shown 
great  mastery  of  the  subject,  and  great  aptitude  for  those  critical 
•labors  which  were  to  form  the  life-work  of  its  author.  In  1843  he 
|)ublished  a  new  recension  of  the  Homeric  text,  which  was  inmiedi- 
ately  and  universally  recognized  as  a  marked  advance  on  that  of 
Wolf.  For  the  last  five  or  six  years  he  has  been  giving  out  in  the 
Monatsberichte  of  the  Berlin  Academy  a  highly  remarkable  series  of 
•observations  and  researches  in  reference  to  Homer.    With  great  inge- 
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nuity  and  acuteness,  they  evince  an  amount  of  patient  labor  wMeh  is 
absolutely  marvellous.  Thus  he  goes  through  the  whole  extent  of 
the  poems  to  note  and  collect  the  verses  in  which  the  third  foot  i» 
without  a  caesura.  In  the  16694  verses  of  the  Biad,  he  finds  only 
186  which  have  no  caesura  in  the  third  foot:  in  the  12101  of  the 
Odyssey,  only  71.  Again  he  goes  through  the  whole  extent  of  the 
poems,  to  mark  the  cases  of  bucolic  caesura,  and  observe  whether  the 
fourth  foot,  the  one  wHich  precedes  the  caesura,  is  a  dactyl  or  a  spon- 
dee. Thus  in  the  fifth  book  of  the  Iliad  he  finds  631  bucolic  caesuras, 
of  which  470  are  preceded  by  dactyls,  61  by  spondees :  in  the  elev- 
enth book,  575  bucolic  caesuras,  478  preceded  by  dactyls,  97  by 
spondees ;  and  so  on  for  the  other  books.  These  are  only  specimens 
of  the  tasks  which  this  conscientious  and  indefatigable  critic  has  im- 
posed upon  himself  The  results  of  these  protracted  investigations 
appear  in  his  last  edition  of  the  Hiad  and  Odyssey,  that  of  1858.  This 
edition  shows  a  great  advance  upon  his  first  of  1843.  It  is  in  fact 
constructed  on  a  different  principle  and  aims  at  a  different  object 
The  aim  of  Bekker  in  his  first  edition,  like  that  of  Wolf  before  him, 
was  in  general  to  reproduce  the  Homeric  text  as  it  was  settled  by  the 
great  critic  Aristarchus  about  two  centuries  before  Christ,  and  handed 
down  without  intentional  variation  by  subsequent  copyists.  It  was 
the  rule  with  Wolf,  and  with  Bekker  in  his  first  edition,  to  give  the 
readings  which  certainly  or  probably  belonged  to  Aristarchus,  except 
in  occasional  instances  where  there  was  unequivocal  evidence  to  show 
the  priority  of  a  different  reading.  But  in  his  second  edition  Bekker 
has  taken  a  wider  range.  He  has  adopted  as  his  guide  the  princi- 
ple of  analogy,  and  by  the  help  of  it  has  sought  to  go  back  beyond 
Aristarchus.  Relying  on  analogies  presented  by  a  careful  study  of 
the  Homeric  poems,  he  has  departed  in  many  cases  from  the  readings 
of  the  manuscripts,  even  where  these  could  be  traced  with  more  or 
less  certainty  to  Aristarchus  himself.  The  general  propriety  of  this 
method  has  been  disputed  in  many  quarters.  It  is  indeed  rather  sin- 
gular in  a  critic  like  Bekker,  who  strenuously  maintains  the  frag- 
mentary origin  of  the  poems,  and  who  finds  evidence  of  such  an 
origin  in  the  varieties  and  inconsistencies  which  they  show  both  as 
to  granmiatical  forms  and  as  to  the  use  of  words.  He  expects  de- 
partures from  analogy ;  he  regards  them  as  having  an  a  priori  proba- 
bility; and  yet  the  tendency  of  his  criticism  is  to  sweep  them  away 
from  the  text,  wherever  this  can  be  done  by  gentle  means :  for  he 
abstains  on  principle  from  changes  of  a  violent  or  extreme  character; 
he  does  not  treat  his  text  with  the  despotic  ingenuity  of  a  Beatley. 
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But  our  object  at  present  is  to  consider  only  one  feature  of  the  work 
— its  introduction  of  the  digamma.  The  objectors  generally  admit 
that  the  digamma-sound  (the  t>,  or  rather  the  W7-sound)  belonged  orig- 
inally to  the  Homeric  poems,  and  that  it  is  proper  in  commentaries 
and  other  philological  works  to  point  out  the  traces  of  its  existence 
and  to  discuss  the  extent  of  its  use.  But  they  object  to  a  digam- 
mated text.  They  maintain  with  much  plausibility  that  the  poems 
from,  their  first  reduction  to  writing  have  never  shown  this  letter; 
and  that  the  attempt  to  go  back,  not  only  beyond  the  first  manu- 
scripts that  we  have,  but  beyond  the  first  that  ever  existed,  can  have 
no  reasonable  hope  of  success.  At  any  rate,  they  say,  the  case  is 
not  yet  ripe  for  a  digammated  text.  In  regard  to  many  words  it  is 
still  uncertain  whether  they  were  or  were  not  sounded  with  a  digam- 
ma in  the  Homeric  time ;  and  in  regard  to  many  which  certainly  were 
so,  it  is  doubtful  whether  they  were  uniformly  sounded  with  this 
letter,  or  whether  it  was  not  sometimes  omitted  in  pronunciation. 
K  we  take  words  which  certainly  had  a  digamma  in  the  Homeric  lan- 
guage, and  attempt  to  represent  them  uniformly  with  this  letter,  we 
must  make  many  violent  and  arbitrary  changes  of  the  text.  If  we 
adopt  the  principle  of  giving  them  with  digamma  wherever  it  can  be 
done  without  such  changes,  we  have  to  draw  an  uncertain  line  be- 
tween changes  which  are  violent  and  changes  which  are  not  so.  And 
whichever  of  these  courses  we  take,  we  can  have  no  assurance  that 
we  are  reproducing  the  genuine  Homeric  usage.  It  is  impossible  to 
deny  the  force  of  these  objections.  But  their  force  would  be  much 
greater,  if  by  the  decree  of  fate  the  world  were  restricted  to  one 
printed  text  of  Homer,  just  this  and  no  more.  In  that  case  we  should 
say  without  hesitation,  give  us  a  text  which  comes  as  nearly  as  possi- 
ble to  that  which  Aristarchus — following,  as  we  know  that  he  did, 
with  great  soberness  and  caution,  the  testimony  of  the  best  manu- 
scripts that  he  could  find — ^fixed  upon  as  the  true  one ;  or,  if  you 
depart  from  that,  do  so  only  when  there  is  decisive  evidence  to  war- 
rant the  departure.  As  a  basis  for  Homeric  study,  as  a  standard  for 
general  use  and  reference,  a  text  thus  constituted  is  the  best  that  we 
can  have.  But  we  are  by  no  means  restricted  to  a  single  text.  For 
general  purposes,  we  may  continue  to  use  Bekker's  first  edition,  or 
we  may  take,  what  differs  very  little  from  it,  the  text  of  Dindorf  in 
Teubner's  Bibliotheca,  or  any  better  one  which  we  can  find  con- 
structed on  the  same  principles.  But  Bekker's  second  edition  will  still 
have  its  value  as  a  tentative,  to  show  how  far  the  principle  of  analogy, 
in  the  hands  of  a  consummate  critic,  will  serve  to  correct  and  improve 
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the  text  of  Homer  which  has  come  down  to  us  by  tradition  from  the 
ancient  Alexandrine  editors.  And  especially  with  reference  to  the 
digamma  it  will  have  a  value  of  this  kind,  as  showing  what  results 
can  be  secured  by  an  intelligent,  moderate,  and  cautious  attempt  to 
reinstate  the  long-lost  Homeric  letter.  On  this  point  the  editor  him- 
self says  in  his  brief  and  pithy  preface:  "The  Aeolic  letter,  after  it 
had  disappeared  through  time  and  negligence,  was  by  the  marvellous 
sagacity  of  Bentley  reclaimed  from  oblivion ;  but  lay  thus  for  a  long 
time,  ridiculed  by  wits,  by  scholars  invidiously  assailed  or  unintelli- 
gently  defended  [the  last  evidently  a  hit  at  Payne  Knight].  By 
Heyne  it  was  admitted,  at  least  into  his  commentary.  The  indispens- 
able uses  of  this  letter  I  could  no  longer  treat  with  contempt.  I  have 
therefore  restored  the  digamma,  but  so  far  only  as  I  had  the  power 
and  right  to  do,  proceeding  cautiously  and  with  moderated  step :  I 
have  restored  it  to  its  own  place,  as  indicated  by  manifest  traces, 
not  by  eager  wishes  or  by  hasty  assumptions  of  my  own." 

This  language  is  fully  borne  out  by  an  inspection  of  the  book. 
The  carefulness  and  conscientiousness  of  the  editor  are  everywhere 
apparent.  In  deciding  what  words  are  to  be  regarded  as  having 
the  digamma,  he  relies  mainly  on  the  indications  of  the  Homeric 
verse.  From  this  it  follows  as  a  natural  consequence  that  he  recog- 
nizes only  an  initial  digamma.  Thus  he  writes  ^*^  of  Zeus^  ^I'ffig 
keyy  Srg  sheep^  not  ii*p<5ff,  >ci»?F/g,  Sf*?,  though  there  is  strong  reason, 
derived  from  inscriptions  or  from  later  dialects  or  from  cognate 
tongues,  for  believing  that  these  words  had  digamma  in  the  Homeric 
language.  He  does  not,  however,  reject  the  initial  digamma  of  a 
word,  when  it  is  brought  by  a  prefix  or  by  composition  into  the 
middle.  Thus  the  digamma  of  Felxoct  twenty/  is  retained  in  l^Blnoai^ 
that  of  T^ypvfii  to  break  in  ivdyfj  teas  broken,  that  of  Yihiofmi  to  hope 
in  TiFoXna  J  hope,  that  of  fiSsTv  to  see  in  '^f/^i??  (unseen  god)  Sades^ 
that  of  FrfiCg  sweet  in  /u«i*Fi/^ijf,  fieliTtfiia  foXvov  honey-sweet  wine.  He 
rejects  all  combinations  of  digamma  with  another  consonant.  Thus 
^ijy  long,  which  in  numerous  passages  has  the  appearance  of  begin- 
ning with  two  consonants,  and  has  been  supposed  by  many  to  have 
the  digamma-sound  after  the  9  (^fi}*'),  is  by  Bekker  always  written 
with  a  simple  ^.  In  deldut  I  fear,  many,  since  Buttmann,  have  recog- 
nized a  Homeric  didFia ;  in  Mddeiaa  I  feared,  a  Homeric  ^Feiaa :  but 
Bekker  always  writes  them  according  to  the  traditional  way,  only 
omitting  one  S  from  Udsiaa.  Nor  does  he  recognize  any  lost  letters 
beside  digamma.  Curtius,  in  the  second  part  of  his  Principles  of 
Greek  Etymology,  has  endeavored  to  show  that  a  consonant  y-sound 
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has  in  some  instances  given  rise  to  the  same  appearances  in  the 
Homeric  verse  as  those  occasioned  by  the  v-  or  wHSound  (the  digam- 
ma).  But  the  words  which  are  thus  supposed  to  show  traces  of 
initial  y,  Bekker  either  writes  with  digamma,  or  leaves  them  with 
a  vowel-initiaL    We  shall  refer  again  to  this  point  before  closing. 

We  have  said  that  in  determining  what  words  had  initial  digamma 
in  the  Homeric  language,  our  editor  relies  mainly  on  the  indications 
of  the  Homeric  verse.  Having  satisfied  himself  in  the  case  of  any 
particular  word  that  it  did  have  the  digamma,  he  proceeds  to  write 
the  word,  as  also  its  derivatives  and  compounds,  with  that  character : 
and  this  he  does,  not  only  where  metrical  reasons  favor  or  require 
the  introduction  of  a  consonant,  but  wherever  metrical  reasons  do 
not  absolutely  forbid  the  introduction  of  a  consonant.  In  very  many 
instances  where  the  verse  as  we  have  it  in  our  traditional  text  will 
not  allow  the  diganmia  to  come  in,  the  difficulty  can  be  removed  by 
changes  of  the  text  which  are  more  or  less  obvious.  Bekker's  princi- 
ple, it  is  evident,  has  been  to  write  the  word  with  diganmia,  whenever 
this  is  consistent  with  the  verse  as  it  stands  in  the  ordinary  text,  or 
can  be  made  so  consistent  by  some  slight  and  easy  change  of  reading. 
He  shows  his  judgment  and  moderation  as  a  critic  by  refosing  (at 
least,  in  general,  with  only  rare  exceptions)  to  make  any  considerable 
or  arbitrary  change  of  reading  for  the  sake  of  getting  in  his  digamma. 
Rather  than  do  this,  he  will  allow  the  word  to  appear  in  a  particular 
case  without  the  initial  consonant  which  usually  belongs  to  it.  I 
may  illustrate  his  mode  of  procedure  by  a  more  particular  statement 
of  what  he  has  done  in  the  first  book  of  the  Hiad.  In  the  611  lines  of 
which  it  consists,  there  are  found,  if  I  have  counted  right,  162  which 
show  the  digamma.  But  some  of  these  contain  it  more  than  once, 
so  that  184  words  are  written  with  this  character.  In  36  of  these,  it 
is  found,  not  at  the  absolute  beginning  of  the  word,  but  after  a  prep- 
osition or  other  prefix.  Of  the  184  words  there  are  only  31,  or  about 
a  sixth,  in  which  the  introduction  of  the  digamma  has  required  any 
ftirther  change  of  text;  and  in  18  of  these  31,  the  only  change  re- 
quired has  been  the  omission  of  a  movable  v  from  the  end  of  a  pre- 
ceding word.    Thus  in  verse 

14.  (nififiat*  l/wy  hv  /e^criv  ix^^SXou  *jl7i6XX(oyos.        B.  /e^i  Tex, 
96.  roHven'  Sg'  dXye'  Isdoixsp  kxij^dlog  ifi'  lit  dihoBt,  Uiaxe  vex, 

294.  el  d^  uol  nay  Iq^ov  <fnelSo/iai,  5tt*  xev  erTPj?.  5  tu  xe  TelTtrig. 

In  8  instances,  a  slight  change  has  been  made  in  the  granmiatical 
form  of  the  preceding  word,  though  in  2  out  of  the  8  the  change  was 
23 
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not  necessary  in  order  to  the  introduction  of  the  digamma.    The  other 
six  are  as  follows : 

21.  dtjlitJteyo^  Jibg  vlbv  kxrj^^lov  *j4n6XXwva.  B.  via  T6x, 

230.  SQq*  dinoatiisladatf  bg  tig  (ridep  &vxlov  e&rj.  di'i/o  Ffi/^rj. 

288.  n&vmv  fikp  XQarieir  idiXsi,  ndvtsGGt  d*  &ydaaeiy.  naaip  dh  Tar. 

365.  oJada  •  tltj  to*  tavr*  elSvlri  ndyr*  &yoQe{fOii,  ravxa  r^dvlrf. 

482.  ore^  7TOf^{fQeov  fisydX*  taze  vTj6g  lodaijg,  fiiya  Flaxe. 

576.  i(ydlrig  iaaexai  ^og,  inel  Td  x^Qslova  pix^.  iarai  Frfiog. 

In  three  instances  a  particle  which  seemed  unnecessary  has  been 
omitted  to  make  room  for  the  digamma : 

64.  3g  X*  stnoi  Sr»  tdaaov  Ijifc&aoro  <I»oi^og  ^AnWuuiv,     B.  5^  F6/ni}. 
548.  o^^B  6eQp  ni^xsqog  r6ry*  et&sta^  o^r*  CcpdQdtmiv,  tbv  rela. 

582.  diUtd  a^  rdpy*  inisaai  *aQ6aiTsadai  fjunXaHdiGtp,  t6p  tstz. 

In  two  instances  one  particle  has  been  substituted  for  another : 

19.  ixnif^tti  nqt&fioio  noUp  bv  d*  otxaS*  MuOai.  B.  ital  Tolxad\ 

395.  4  l^net  &pij(rag  xgadiijp  Jidg  ^h  *al  |^q>.  ^li  t»  Tiqy^* 

I  do  not  find  in  the  first  book  any  instance  in  which  words  are  trans- 
posed for  the  sake  of  bringing  in  the  digamma.  I  will  add  one  or 
two  instances  from  other  parts  of  the  poems : 

/,  341.  fisaarjy^g  x^iij^  M  6q6pov  d^u^Xoi;.    B.  x^i^g  (iBQQtif^  jtdL 
V^y  370.  eciaaav  iv  dlq>(joiai  •  n&taaaa  dh  Ovfibg  kudciov, 

dvfibg  d^MaaQQB  F£x. 

There  are  several  instances  in  the  first  book  where  a  word  usually 
digammated  is  compelled  by  stress  of  metre  to  forego  this  addition. 
The  lines  which  I  have  noted  are 

216.  Xfih  f*^^  (Tq»ittef^p  ye,  Oed,  Yinog  slqbaQaQdai.  not  rstgCuaaaOai, 

239.  n(^g  JUtg  6l(i6ttta&  •  S  Si  xoi  fdyag  MaasTat  S^xog.  TetQ^tcu. 

294.  el  d^  aol  nap  l^ov  {meiiofjuxi,  Stt»  xb  TslTrrfg.  ^oTel^o/JUih 

438.  it  S*  kxaxdfi^Tjp  ^riaap  hxrj^i^  *An6lXsopi,  YBx^^itk^, 

555.  vvy  9*  alpiog  Setdoixa  xord  giQipa  /uij  ae  naQebrt),  na^vehv^' 

My  search  was  a  hasty  one.  It  is  most  likely  that  careAil  looking 
would  bring  out  a  few  more  cases  of  this  kind. 

Before  proceeding  to  notice  and  criticise  the  treatment  of  particu- 
lar words,  there  are  two  remarks  of  a  general  nature  which  it  seems 
important  to  premise.  They  relate  to  the  evidence  in  fevor  of  a  di- 
gamma, and  the  evidence  against  a  digamma,  in  the  case  of  any  par- 
ticular word. 

First  as  to  the  evidence  in  favor,  it  must  always  be  borne  in  mind 
that  there  are  cases  in  which  hiatus  was  more  or  less  freely  allowed 
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in  the  epic  verse,  so  that  hiatus  occurring  in  such  cases  furnishes  little, 
tf  «my,  presumption  for  an  initial  digamma.  In  my  Granmiar  (67  d) 
are  mentioned  three  cases  of  this  kind : — 1.  When  the  first  of  two 
words  ends  in  a  close  vowel  (*,  v)  and  seldom  or  never  suffers  elision : 
this  applies  especially  to  the  dative  singular  of  the  third  declension ; 
as  nahdl  ^Ttaaas, — 2.  When  the  two  words  are  separated  by  a  clearly 
required  mark  of  punctuation;  as  x&dijao,  ifi^  S*  inirtsldeo  (liOi^, — 3 
(the  most  important  case).  When  the  vowels  which  make  hiatus  are 
the  two  short  syllables  of  the  third  foot,  or,  in  other  words,  at  the 
feminine  caesura  of  the  third  foot ;  as  tibv  ol  SI  iyivovjo  M  (isyAqoioi 
yBvidlif.  In  this  place  it  has  been  proved  that  hiatus  is  allowed  with 
much  the  same  freedom  as  at  the  end  of  a  verse.  There  is  another 
case  which  ought  to  be  added  to  these  three — a  case  in  which  hiatus 
is  easily  excused,  if  not  freely  allowed — and  that  is,  after  a  long  vowel 
or  diphthong  in  arsis,  and  particularly  the  arsis  of  the  third  or  the 
fifth  foot.     The  first  line  of  the  Iliad  is  an  instance  in  point : 

which  shows  hiatus  after  the  arsis  of  the  fifth  foot :  after  the  arsis 
of  the  third,  we  find  it  in  ^^ 

24.  <Ui'  oix  'jitgetdri  ^^yafiifivov^  ^vdaye  OvfiG. 

42.  tlaeiav  Javaol  i/idt  ddjt(^a  udta^  ^iXsaaip, 

Here  also,  after  the  long  arsis  of  the  third  foot,  as  well  as  in  the 
feminine  caesura  of  that  foot,  we  find  something  of  the  same  freedom 
as  at  the  end  of  a  verse.    This  appears  in  such  lines  as  -^^ 

153.  ^ev^  (mxri(r6fABvogf  inel  o^  xi  fiot  aUiol  ela^y. 
where  og,  the  last  syllable  of  fiaxri(y6ftevog,  stands  in  the  third  arsis 
before  inel^  which  certainly  did  not  begin  with  digamma. 

The  other  remark  relates  to  the  negative  evidence,  that  which  goes 
to  disprove  a  diganmia.  It  is  well  known  that  for  every  digammated 
word,  even  the  best  ascertained,  there  is  some  evidence  of  this  char- 
acter :  there  are  some  passages  in  the  poems  as  we  have  them,  in 
which  the  digamma  cannot  be  written  without  violating  the  metre. 
It  is  obviously  desirable  that  we  should  have  some  idea  as  to  the 
range  of  these  exceptional  cases,  their  numerical  ratio  to  the  whole 
number  of  passages  in  which  the  word  occurs.  On  this  subject  there 
are  some  good  remarks  in  Kuhn's  Zeitschrift,  X,  60  ff,  in  an  article  by 
H.  L.  Ahrens  on  Snaaiog^  one  of  the  words  which  Bekker  has  digam- 
mated. Ahrens  enumerates  all  the  instances,  110  in  number,  where 
this  word  occurs  in  the  Iliad,  and  states  that  there  are  44  of  these  in 
which  the  digamma  could  not  be  written  into  the  traditional  text 
without  a  violation  of  metre.    But  as  16  of  the  44  can  be  made  to 
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admit  the  digamma  by  simply  dropping  a  movable  r  from  the  pre- 
ceding word,  they  are  left  ont  of  the  count,  which  reduces  the  un- 
conformable cases  to  28  in  110,  or  about  25  percent.  This  ratio, 
Ahrens  says,  is  so  large  as  to  throw  discredit  on  the  initial  digamma. 
To  prove  it  so,  he  takes  the  word  tfi'ol  (originally  F<iya?)  king^  which 
he  finds  to  occur  151  times  in  the  Iliad.  Here  setting  aside,  as  be- 
fore, the  cases  in  which  only  a  movable  v  stands  in  the  way  of  the 
digamma,  he  makes  11  out  of  151  to  be  the  number  of  unconforma- 
ble cases,  or  about  1^  per  cent.  He  then  proceeds  to  say  that  as  to 
other  words  which  have  an  unquestionable  digamma,  as  %oy,  IdBlv^ 
ohog^  ohog,  etc.,  any  one  may  satisfy  himself  by  his  own  observation 
that  the  percentage  of  unconformable  cases  is  not  larger,  that  it  is 
rather  smaller,  than  for  dra^.  It  could  not  justly  be  inferred  from 
these  observations  of  Ahrens,  that  no  words  had  the  diganmia  in 
Homer,  for  which  the  unconformable  cases  exceed  7  or  8  per  cent ; 
but  only  that  in  such  words  the  digamma  must  be  regarded  as  more 
or  less  doubtfol,  and  if  the  proportion  is  very  much  greater,  as  im- 
probable. It  is  also  evident  that  the  weight  to  be  given  to  this  test 
will  depend  somewhat  on  the  absolute  number  of  instances  in  which 
A  word  is  found.  If  the  word  occurs  but  seldom,  the  ratio  of  con- 
formable and  unconformable  cases  may  be  in  a  measure  accidental ; 
but  the  influence  of  accident  diminishes,  as  the  numbers  we  are  deal- 
ing with  increase. 

We  come  now  to  some  criticism  of  particular  words,  as  written  by 
Bekker  with  or  without  digamma.  All  the  words  which  have  been 
generally  agreed  upon  as  showing  evidence  of  this  initial,  receive  it 
here.  The  list  of  digammated  words  given  in  my  Grammar  (23  d) 
was  not  designed  to  be  complete,  but  only  to  include  the  most  import- 
ant roots  in  which  traces  of  the  consonant-initial  have  been  generally 
recognized.  It  contains  about  33  distinct  roots,  and  in  all  these  with- 
out exception  Bekker  ha«  admitted  the  digamma.  Beside  these  he 
admits  it  in  some  20  or  30  more,  for  I  have  not  been  able  yet  to  make 
out  an  exact  list.  In  many  of  these  additional  words,  the  real  exist- 
ence of  the  digamma  is  beyond  all  reasonable  doubt.  This  is  true,  for 
instance,  of  hog  year^  which  connects  itself  naturally  with  Sk.  vaUara^ 
year,  Lat.  vetus^  old  (l^  foil  of  years,  annomjui).  Out  of  19  Homeric 
passages  which  show  the  word,  only  two  resist  the  introduction  of  the 
consonant,  and  these  allow  it  if  we  only  re-insert  an  elided  vowel :  thus 
ToaaovT^  liBa  (B,  328)  may  be  changed  to  todoi^a  vitsa^nM*  hsa  (T,  256) 
to  yroUd  Titea,  the  last  two  vowels  of  p^wo  bebg  taken  as  one  syllable 
by  a  frequent  synizesis.  But,  as  might  have  been  expected,  there  are 
.words  written  by  Bekker  with  digamma  in  which  there  is  room  for 
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tloubt  and  for  cBfTerence  of  opinion.  A  striking  instance  of  this  kind 
is  foond  in  the  word  iJ^prey^  which  occurs  8  times,  with  the  con- 
nected ihitQa  and  U<S^,  each  of  which  occurs  once  (the  last  in  ^j  4). 
In  3  of  these  10  passages  (P,  667,  -^,  4,  E^  684)  there  is  a  hiatus  before 
the  word,  but  it  is  at  the  feminine  caesura  of  the  third  foot,  where  hi- 
atus has  scarcely  any  weight  in  proving  an  initial  consonant.  In  5 
passages  (^,  488,  P,  151,  y,  271,  e,  473,  w,  292),  a  f  movable  precedes, 
which  neither  hinders  us  from  assuming  digamma,  nor  fiimishes  any 
proof  of  its  existence.  The  remaining  two  passages  give  evidence  of 
an  initial  voweL  In  one,  nar^Mloio  d*  iXw^a  (X,  93),  the  «  of  W  is  elided 
before  ShuQa :  in  the  other,  iuij  7t6g  ftoi  ilbHf  (»',  208),  the  diphthong  office 
is  made  short  In  the  first  case,  Bekker  gets  rid  of  the  difficulty  by 
reading  narQdxXov  dk  Fih»iQa :  in  the  second,  he  yields  to  the  difficulty, 
and  writes  ShuHf  without  diganmia.  We  cannot  here  lay  much  stress 
on  the  proportion  (20  per  cent)  of  unconformable  passages,  the  whole 
number  being  so  small  But  as  digamma  is  not  required  in  any  ringle 
passage  of  the  10,  and  is  excluded  by  2,  it  is  certainly  hazardous  to 
assume  it  without  other  proof  of  its  existence.  Such  proof  one  might 
perhaps  find  in  its  derivation.  It  is  natural  to  take  it  from  the  root 
which  appears  in  the  second  aorist  of  ai^,  infin.  kXelp^  indie.  eUov^ 
where  the  augment  affords  evidence  of  an  original  consonant  initial 
If  eUoy  is  for  cTelov,  hXeXv  for  FeAc^y,  we  might  connect  them  with  Latin 
vello^  to  pluck.  But  the  2d  aor.  of  al^w  is  never  written  with  digam- 
ma by  Bekker,  and  it  is  quite  clear  that  it  was  not  digammated  in  the 
Homeric  language.  It  furnishes  therefore  a  very  feeble  presumption 
for  the  digamma  of  the  substantives ;  and  we  cannot  but  conclude 
that  it  would  have  been  the  safer  and  wiser  course  to  leave  the  sub- 
stantives also  without  digamma. 

Another  word  in  which  we  must  question  the  propriety  of  the  di- 
gamma that  Bekker  gives  it,  is  the  deponent  verb  i(i6oftat  to  watchy 
ffuard^  preserve.  This  verb  in  many  of  its  forms  is  apparently  identi- 
cal with  k^  to  draw ;  and  it  has  been  assumed  almost  universally 
that  they  come  from  the  same  root.  Buttmann  in  his  Lexilogus  ar- 
gues the  question  at  length,  maintaining  their  essential  identity. 
Apart  from  the  indications  of  a  digamma,  there  are  other  reasons  for 
separating  the  two  verbs.  Thus,  as  to  form,  ^^  to  draw  shows  s$ 
only  where  it  would  arise  from  augment  or  reduplication ;  while  ^^- 
ftat  to  guard  shows  sUfOaaortat  in  the  friture,  siQCaaaadat  in  the  aorist 
infinifive,  and  other  like  forms.  Again,  ig^fiat  to  guard  is  sometimes 
inflected  according  to  the  /M»-form,  as  in  l^io,  bU^vto^  etc.,  which  is 
never  the  case  with  i^  to  draw.  And  yet  again,  with  i^fmt  to 
guaardy  there  is  a  verb  ^juoi,  with  initial  9>  which  has  the  same  mean- 
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ing :  with  ^^  to  draw^  there  is  no  such  side-form.  Of  these  points 
of  difference,  Buttmann  does  not  notice  the  first  two :  as  to  the  last, 
he  says  with  much  force  that  the  substantive  ivr/^pole  of  a  wagon 
(drawer)  gives  proof  of  a  verb  ^t^=i^  to  draw.  If  we  turn  from 
the  form  to  consider  the  meaning  of  these  verbs,  we  find  something 
of  a  step  from  drofmng  to  washing,  Buttmann,  however,  bridges 
over  the  gulf:  from  drawing  to  oneself  (the  proper  sense  of  the  mid- 
dle form)  comes  the  idea  of  rescuing ;  from  rescuing  that  of  guard' 
ing;  from  guarding  that  of  watching  and  even  of  watching  against. 
The  development  is  certainly  possible,  and  if  it  stopped  at  the  point 
of  rescuing  J  we  might  regard  it  as  probable :  but  from  rescuing  to 
watching  againsty  watching  to  injure^  there  is  still  a  long  journey, 
which  we  cannot  assume  without  hesitation.  But  these  reasons  for 
separating  the  words  gain  almost  irresistible  confirmation  from  a  cir* 
cumstance  which  Buttmann  has  not  noticed,  viz.,  that  the  indications 
of  the  Homeric  verse  show  very  clearly  that  i^iw  to  draw  began  with 
a  consonant,  and  almost  as  clearly  that  iqitofun  to  guard  began  with  a 
vowel.  I  have  collected  the  Homeric  passages  which  show  middle 
forms  of  i^  to  draw:  I  find  60  in  all,  many  of  which  give  strong 
proof  of  an  initial  consonant,  while  only  3  (L  e.,  6  per  cent  of  the 
whole  number)  oppose  its  introduction.  Of  the  deponent  i^/uo*  I 
find  43  instances  in  all,  among  which  23,  or  more  than  half,  resist  the 
introduction  of  a  digamma.  Forms  which  begin  with  «  followed  by 
f^  I  of  course  do  not  reckon,  as  they  obviously  belong  to  ^<5o/uo*,  not 
i^(iai.  It  might  be  said,  however,  that  some  forms  in  which  «  is  fol- 
lowed by  single  f,  such  as  Ipvro  was  guarding y  igCaaaro  guarded^  could 
also  be  taken  from  iifOfia&,  the  q  being  left  single  after  the  augment, 
as  often  happens  in  the  aorist  of  giiiu  to  do.  Assuming  this,  we  shall 
have  in  all  29  instances  of  ig^fiat,  of  which  12,  or  more  than  40  per 
oent,  will  resist  the  introduction  of  digamma.  Again,  it  might  be 
said  that  such  a  form  as  elg6aaaxo  is  to  be  explained  from  eTegvaaaxo, 
by  omission  of  digamma  and  contraction  of  the  vowels,  so  that  we 
could  not  expect  to  see  in  ei^aajo  the  digamma  which  belongs  to 
the  verb-root.  If  we  admit  the  justice  of  this  reasoning,  we  shall 
still  further  reduce  the  number  of  instances  to  be  considered,  bring- 
ing them  down  to  19,  of  which,  however,  9,  or  nearly  hal^  will  still 
oppose  the  digamma.  It  is  possible  that  two  or  three  of  the  cases 
which  I  have  regarded  as  middle  forms  of  iffCoiy  might  be  assigned  to 
ki^ofKu  in  the  sense  of  rescuing;  but  if  we  should  transfer  them  ac- 
cordingly, this  would  not  materially  affect  the  numerical  relations 
just  exhibited.  Observe  then  that  in  the  middle  of  i^  only  one- 
twentieth  of  the  instances  resist  the  insertion  of  digamma,  while  in 
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iq!6ofia$  to  guard  nearly  or  quite  half  of  them  resist  it  This  is  a  very 
great  difference,  and  cannot  possibly  be  imputed  to  accident.  I  hold, 
therefore,  that  Ahrens  is  fully  justified  in  separating  the  two  words 
as  he  has  done  in  his  Grammar  of  1862 :  and  I  regard  as  highly  prob- 
able his  conjecture  that  i^Aoftai  began  originally  with  a  (compare  the 
Greek  4  conjunctive,  which  was  originally  «a),  and  that  it  is  con- 
nected with  Latin  servo.  The  primitive  sense  may  have  been  that  of 
watching  which  we  see  in  the  compound  obeervo^  and  from  which  we 
readily  derive  the  ideas  of  guarding  SLud  preserving.  But  whether  it 
once  began  with  <r  or  not,  we  must  in  any  case  disapprove  the  pro- 
cedure of  Bekker  in  writing  it,  wherever  he  can,  with  digamma. 
There  are  in  fact  only  4  places  out  of  more  than  40  which  give  any 
sign  of  an  initial  consonant.  Two  of  these  are  in  the  23d  book  of 
the  Odyssey  (82,  229),  which  has  in  it  much  that  is  peculiar,  while 
the  others  are  in  a  line  that  occurs  twice  (*,  194,  x,  444) : 

odrov  n^Q  vrjt  ts  fUvBiv  xal  Hjo  Jf^aOat, 
This  shows  another  metrical  irregularity,  the  short  *  of  rifi  being  used 
for  a  long  syllable.    Apparently  it  is  only  a  variation  of  the  perfectly 
regular  verse : 

a^ov  Tidp  ytj«(r<r*  fUvBhv  %al  v^i  ^vadat  ({,  260,  ^,  429). 
the  two  plurals  being  changed  to  singulars,  with  little  regard  to  met- 
rical exactness. 

In  speaking  of  i(^fiat,  I  have  touched  incidentally  upon  the  ques- 
tion whether  digamma  should  be  prefixed  to  the  augmented  forms  of 
digammate  verbs.  Wherever  the  augment  makes  a  syllable  by  itself, 
Bekker,  no  doubt  with  correctness,  writes  the  digamma  after  it :  thus 
It^YV  was  broken  from  p<iyi'v/i*,  «F<Uiy  was  pressed  from  relhoy  Mtbi^ov  I 
saidj  tense-stem  tsm  from  TeFen.  But  when  the  augment  coalesces 
with  the  root  in  the  same  syllable,  he  places  digamma  at  the  begin- 
ning, and  of  course  before  the  augment :  thus  he  writes  reXdor  Isaw^ 
originally  er^dovf  pijyaaaa  was  ruling^  originally  eTapaaas,  Fijv^ay*  loas 
pleasingj  originally  sFavdars.  Now  the  temporal  augment  of  ^jyaaaa 
must  either  have  come  fix)m  a  stem  which  had  already  lost  the  digam- 
ma;  or  it  must  have  arisen  from  a  stem  with  digamma  by  dropping 
that  consonant  between  «  and  a  with  contraction  of  these  vowels. 
In  either  case  the  augmented  form  should  be  without  digamma,  which 
could  only  appear  by  what  must  be  regarded  as  an  improbable  trans- 
position :  STotvaaae,  rsayaaas,  yi/^paaas ;  £F«^o>,  TsXdop,  FsXdor.  It  is  at 
any  rate  a  transposition  which  we  should  not  accept  without  clear 
indications  in  the  Homeric  verse.  I  must  own  that  I  have  not  looked 
up  the  evidence  myself  on  this  point    But  a  writer  in  Jahn's  Jahr- 
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biicher  (Ixxxi,  681),  Heinrich  Rumpf,  professes  to  have  done  so.  He 
Bays  at  least  that  he  has  looked  at  all  the  2d  aorist  forms  of  the  root 
♦^  which  by  the  augment  begin  with  »*,  also  at  the  forms  of  ^vf^otm^ 
^yJdwtf,  and  ^vvfUf  which  by  the  augment  begin  with  ^.  The  number 
of  these,  taken  together,  would  be  about  60,  and  there  are  6  of  them 
(V,  392,  y,  806,  »,  182,  «,  373,  X,  162,  t,  639)  which  resist  an  initial  di- 
gamma.  The  proportion  here  is  not  decisive.  But  it  is  more  import- 
ant that  he  finds  not  a  single  case  which  requires  digamma,  and  only 
one  which  on  B^kker's  principles  can  be  regarded  as  yielding  it  any 
particular  support.  We  must  conclude  then  that  there  is  no  suffi- 
cient warrant  for  Bekker's  writing  of  these  forms. 

In  this  connection  I  may  speak  of  the  form  ^Ixto,  a  pluperfect  mid- 
dle of  the  stem  *»  or  «♦«.  It  occurs  four  times  in  the  Odyssey  in  the 
expression,  diftag  d*  ffixw  Yvpatxi,  which  does  not  allow  an  initial  di- 
gamma. "JlCxTo  is  most  naturally  explained  as  being  equivalent  to 
6F6F»xTo,  the  first  «  being  the  augment  of  the  pluperfect,  which  after 
the  loss  of  digamma  is  contracted  with  the  b  of  the  reduplication : 
eYBT^nto^  fiai'XTo,  ijlxxo,  like  evavaaae^  eavatras^  ^paaae.  Now  it  is  remaA- 
able  that  the  form  &>cto,  with  b  instead  of  ^,  occurs  once,  in  V^  108, — 
itttl  fw$  ixa^n*  inirelXev  •  ftxTo  di  diaxelor  adiw.  This  form  is  naturally 
explained  as  being  for  peF*xTo,  with  the  reduplication,  but  without 
the  augment,  of  the  pluperfect.  It  will  be  seen  that  the  passage 
allows,  though  it  does  not  require,  an  initial  digamma.  Bekker  writes 
it  without ;  in  our  judgment  he  should  have  inserted  it :  thus,  xal  fwt 
ixaoT*  initelle  •  F^F^xro  di  Oiaxslov  a^n^. 

If  we  have  complained  of  Bekker  for  prefixing  digamma  to  the 
augmented  forms  of  digammate  verbs,  we  have  to  complain  of  him 
for  omitting  digamma  in  some  instances  from  their  reduplicated  forms. 
The  word  just  mentioned,  in  which  he  writes  If*xto,  not  F^Ftxio,  is  a 
case  in  point    Another  is  seen  in  Xy  348 : 

navxolas  evifpvuBv  *  iFo^xa  di  to$  naqaeiSe^v^ 
On  first  looking  at  this,  I  thought  that  perhaps  the  pause  (colon)  be- 
fore ?o«o  might  have  had  something  to  do  with  Bekker's  retention  of 
the  preceding  v  movable.  But  I  found  afterwards  a  passage  (/,  70), 
which  in  this  respect  is  exactly  similar,  but  is  differently  treated  by 
Bekker : 

daivv  daira  yi^vQi  •  F^FOf iti  w,  oH  to»  dcwBinig, 

This  inconsistency,  I  suspect,  must  be  the  result  of  inadvertence.  In 
all  other  cases,  so  far  as  I  have  observed,  Bekker  writes  the  perfect 
and  pluperfect  active  of  this  verb  with  digamma  where  the  verse 
allows  it    The  number  of  instances  is  very  large,  126,  if  I  have 
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counted  right,  and  the  unconformable  cases  only  10,  or  about  8  per 
cent.  The  perfect  of  dr^dyw  (root  votS)  occurs  but  twice  (1, 1 73,  <r,  422). 
Bekker  both  times  writes  natriv  iFoddra,  We  hold  that  he  should  have 
written  naat  Te^addra :  the  presumption  is  that  the  digamma  was  reg- 
ularly repeated  in  the  reduplication,  as  Bekker  gives  it  in  p/potita. 
The  perfect  middle  of  etha  (root  pei)  occurs  four  times,  twice  after  p 
movable,  and  twice  after  a  hiatus,  which  however  is  at  the  feminine 
caesura  of  the  third  foot.  Bekker  everywhere  writes  M^fieda,  hrel/ii- 
pog :  we  hold,  as  before,  that  he  should  have  written  Feri^Oa,  FBTeXfii- 
pog.  The  next  case  to  be  considered — ^that  of  ^lnof*a$  (root  Tsln)  to 
hope — is  attended  with  more  difficulty.  The  perfect  l^ohta  and  plu- 
perfect f(&kne$p  occur  twelve  times  in  all :  3  times  with  hiatus,  4  times 
with  r  movable  before  them :  therefore  1  times  where  digamma  is 
admissible;  leaving  5  cases  which  resist  it.  This  large  proportion 
of  unconformable  cases  might  make  us  doubt  whether  we  ought  to 
recognize  digamma  at  all  in  these  forms.  But  the  p  of  the  root  is 
unquestionable,  and  gives  a  strong  presumption  for  p  in  the  redupli- 
cation. And  besides,  the  three  cases  of  hiatus  occur  in  a  part  of  the 
verse  (at  fem.  caes.  of  2d  foot)  where  hiatus  is  inadmissible.  We 
hold  therefore  that  there  is  sufficient  evidence  of  Homeric  riFo^a  and 
TBFf&^etv  (or  p«F(JXjre*y),  and  that  these  forms  should  have  been  given, 
according  to  Bekker's  principle,  wherever  the  verse  allows  them.  He 
has  in  fact  given  them  only  in  the  3  cases  of  hiatus,  while  in  the  4  of 
y  movable  he  retains  that  letter  and  writes  IfoXtto,  iT^ns^v  •  thus  con- 
travening both  his  general  method  and  his  procedure  in  the  parallel 
case  of  lo*>ca,  i(iH8ip.  In  lo^a,  icS^e^y,  we  find  very  much  the  same 
state  of  things — 12  passages  in  all,  of  which  5  resist  digamma.  The 
p  movable,  however,  occurs  here  in  only  one  case  (I,  289) : 

Here,  from  the  analogy  of  his  procedure  in  reference  to  i^nsiv^  we 
may  presume  that  Bekker  would  have  written  dpOgdmoiaiP  it^Btv^  if 
he  had  not  followed  Voss  in  making  a  greater  change,  altering  the 
dative  to  an  accusative  in  accordance  with  the  usual  construction  of 
the  verb,  making  iLvdft^ovg  slY^ei^v,  It  might  be  questioned,  how- 
ever, whether  we  ought  not  in  this  case  to  have  ^pcJ^e*!'  for  epepo^e*!', 
in  the  same  manner  as  ^f»xto  for  cpep^xxo.  In  the  perfect  middle  of 
%w  (root  pe^y)  to  shitty  we  find  a  different  state  of  things.  Here  we 
have  f^/ora*  and  Iqx^to  occurring  7  times.  They  are  evidently  forms 
without  reduplication,  like  olda  I  know  (I  e.  poiJo,  not  pspot^a),  eTfjiak 
am  clothed  (i.  e.  Tea  fiat,  not  pcpea/ua*),  and  in  stems  beginning  with 
other  letters,  dizarai.  have  received  (for  dsdixnmi)^  dyoiya  I  command 
(for  ^MM/a).  Hence,  when  we  find  hqr^fihai  and  iiQx^to  occurring  each 
24 
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of  them  once,  we  must  presume  that  the  first  e  is  not  part  of  a  redO' 
plication,  bat  the  same  common  prefix  which  we  find,  for  instance,  in 
iiXdofia^  (i  e.  STsXdofiat)  for  rMofiai  to  wish^  and  the  aorist  participle 
Uho^fABvoq  (L  e.  BTBiaafievog)  having  likened  oneself.  We  shall  not  then 
be  surprised  to  see  that  ire^fUvat  and  iri^x^to  do  not  admit  initial 
diganmia. 

We  come  now  to  consider  the  question,  whether  our  editor  does 
right  in  recognizing  only  one  lost  consonant,  the  digamma,  or  whether 
he  should  not  have  recognized  others  as  producing  similar  appear- 
ances in  the  Homeric  verse.  Curtius,  in  the  concluding  part  of  his 
Principles  of  Greek  Etymology,  maintains  in  the  case  of  several 
words,  that  the  epic  hiatus  was  occasioned  by  a  consonant  y-sound. 
He  holds  this  to  be  true  in  reference  to  Hoixa^  kanaiv^  which  we  have 
just  considered.  He  remarks  that  dialects  and  inscriptions  give  no 
evidence  of  digamma  in  this  word ;  that  no  root  vik  in  the  sense  of 
likeness  is  to  be  found  in  the  cognate  languages ;  and  that  it  is  there- 
fore very  hazardous  to  write  f^foixo,  TBrtixstv^  in  the  text  of  Homer. 
He  observes  that  there  are  clear  traces  in  Herodotus  and  elsewhere 
of  a  word  daixrjXog  or  daineXog  having  the  sense  of  {B)tM8Xog  like^  simi- 
lar. He  is  therefore  led  to  adopt  the  conjecture  of  Bopp,  that  the 
root  of  loixa  is  formed  from  that  of  dslxwfn^  Lat.  dieo^  Sk.  dif  (i  ^ 
dik)y  to  show.  He  conceives  that  the  ^  assumed  a  parasitic  y,  and 
then  dropped  away  itself,  thus  dik^  dyik^  yik^  and  that  from  ifik  thus 
formed  came  by  reduplication  y^yoina^  ysyf^us^p.  I  cannot  think  that 
there  is  much  plausibility  in  this  explanation.  If  the  transition  fi^m 
dik  to  yik  was  made  in  the  formative  Indo-European  period,  we  might 
expect  to  find  a  root  yik  having  the  sense  of  likeness  somewhere  in 
the  cognate  languages,  which  Curtius  does  not  pretend  is  the  fact. 
It  is  evident  indeed  that  he  regards  the  evolution  of  yik  from  dik  as 
taking  place  in  the  Greek  after  the  Indo-European  time.  We  must 
think  then  of  the  root  dik  as  already  provided  with  inflection,  making 
a  reduplicated  preterite  dedo^ua^  from  which  would  come  first,  by  add- 
ing y  to  both  ^s,  dyedyoiKu,  and  then,  by  dropping  both  the  ^s, 
yeyoixa.  But  the  change  from  ^  to  y  is  confessedly  a  rare  one  in  the 
Greek  language :  how  hazardous  then  to  assume  that  it  has  occurred 
twice  in  the  same  form.  It  might  perhaps  be  said  that  the  change 
occurred  first  in  some  such  form  as  d^uslog^  meaning  like^  which  passed 
into  y^MBlog ;  that  this  gave  the  suggestion  of  a  root  yi«,  meaning  to 
belike^  and  that  ysyo$Ka  was  formed  independently  from  this  sug- 
gested root,  and  not  by  phonetic  change  from  a  pre-existing  dedotna. 
This  is  indeed  possible :  but  we  should  scarcely  expect  that  a  root 
arising  at  this  comparatively  late  stage  of  linguistic  development 
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would  take  the  more  primitive  formation  seen  in  huna^  with  its  inter- 
change of  ^,  ««»,  otn.  For  such  reasons  the  rise  of  loixa  from  a  root 
dik  seems  to  me  scarcely  more  than  a  possibility.  It  must  be  observed 
too  that  unless  the  connection  of  huna  with  a  root  dik  is  rendered 
probable,  there  is  no  more  reason  for  writing  it  with  y  than  with  f. 
And  if  no  more  reason,  we  may  justly  say  that  there  is  lees  reason  for 
y  than  for  p.  Because  the  very  regularity  with  which  this  word  in 
the  Homeric  text  gives  evidence  of  a  consonant  initial,  is  a  circum- 
stance in  £Eivor  of  f.  In  this  respect  it  ranks,  as  we  have  seen,  among 
the  most  regular  words,  the  unconformable  cases  being  only  10  in 
126,  or  about  8  per  cent  If  we  consider  how  much  earlier  and  more 
complete  was  the  disappearance  of  y  from  the  language  when  com- 
pared with  that  of  f,  we  shall  be  slow  to  believe  that  the  former 
should  maintain  itself  in  the  Homeric  verse  with  the  same  constancy 
as  the  latter. 

Another  case  in  which  Curtius  recognizes  traces  of  an  initial  y  in 
Homer,  is  the  deponent  &/u«»  to  he  eager^  to  desire^  to  long.  It  occurs 
in  61  instances,  of  which  22  by  hiatus  give  evidence  of  a  consonant 
initial,  and  the  unconformable  cases  are  only  3,  or  about  5  per  cent 
Bekker  writes  it  with  digamma.  To  this  Curtius  objects,  asserting 
that  the  verb  ^j^ju*  is  a  reduplicated  form  of  the  root  y<t,  which  appears 
in  Sanskrit,  and  is  itself  an  extended  form  of  the  root  t,  to  go.  Thus 
lUfii  =  yi-yd-miy  to  cause  to  go,  to  send.  In  the  middle  this  would 
mean  to  send  oneself  and  hence  to  hasten^  to  pursue  eagerly^  to  aim 
€Uy  to  long  for.  To  this  no  objection  can  be  made  as  regards  the 
meaning.  But  it  is  a  remarkable  circumstance  that  tr^fu  to  send  shows 
no  traces  in  Homer  of  anything  but  a  vowel  initial  Of  simple  forms 
in  the  present  and  imperfect — these  I  tske  for  comparison  because 
iefiat  to  desire  is  confined  to  those  tenses — ^I  find  in  the  sense  of  send- 
ing 29  (all  active  except  ^,  11^  M^  214,  x,  304,  which  show  the  middle 
or  passive) ;  and  of  this  29,  not  less  than  24,  or  more  than  80  per 
cent,  refuse  to  admit  a  consonant  initial.  Compound  forms,  such  as 
itpltffit,  fiedltffii,  etc.,  I  have  not  taken  into  the  account :  I  believe,  how- 
ever, that  all  of  them  which  are  capable  of  furnishing  any  evidence 
on  the  point,  testify  against  a  consonant  initial  for  the  simple  verb. 
It  may  be  regarded  as  perfectly  certain  that  ^/u*  to  send  was  sounded 
by  Homer  with  an  initial  vowel,  and  &jtia*  to  desire  with  an  initial 
consonant  We  have  here  a  distinction  of  the  same  kind  as  that 
which  we  before  proved  to  exist  between  iifCat  to  drato  and  iqCofmi  to 
gtuxrd.  Now  it  might  be  said  by  one  who  maintained  the  original 
identity  of  ifiM*  to  send  and  isfMu  to  desire,  that  the  y,  which  once  be- 
longed to  both  alike,  was  retained,  and  that  with  uniformity^  in  the 


Digitized  by 


Google 


188  Bekker^a  Digammated  Text  of  Homer. 

sense  of  deHring^  after  it  had  been  lost,  and  that  with  uniformity,  in 
the  sense  of  sending.  That  this  is  a  possibility  we  admit,  but  it  is 
nothing  more.  The  probability  is  that  the  two  words  are  radically 
distinct ;  and  if  so,  then  for  the  same  reason  as  before,  the  f  has 
more  in  its  favor  than  the  y.  The  fact  that  later  dialects  furnish  no 
support  to  it  is  of  little  significance,  as  the  deponent  Ufia^  belongs 
only  to  the  early  language. 

The  remaining  case  in  which  Curtius  recognizes  initial  y  as  exer- 
cising the  power  of  a  consonant  in  the  Homeric  verse,  is  the  relative 
stem,  which  appears  in  &,  ^,  ^,  ^^  ofoj,  foo^,  irmg,  bnoiog^  IkpQtt^  ^/tioj,  tya^ 
*w^,  etc.  Savelsberg,  in  the  eighth  volume  of  Kuhn's  Zeitschrift,  has 
given  a  series  of  citations  from  Homer,  showing  traces  of  an  initial 
consonant  for  this  class  of  words.  Unfortunately  he  has  not  fur- 
nished exact  numerical  data,  by  which  we  might  see  the  comparative 
frequency  or  infrequency  of  the  phenomenon.  I  have  not  myself  had 
time  to  supply  the  deficiency.  I  have  only  run  hastily  through  the 
first  book  of  the  Iliad,  noting  all  words  which  show  the  relative  stem 
—omitting,  however,  the  relative  adverb  cbf,  which  in  this  respect 
stands  by  itself  The  whole  number  of  instances  noted  was  72,  of 
which  30,  or  about  42  per  cent,  testify  against  a  consonant  initial 
Of  the  remaining  instances,  many  were  found  at  the  beginning  of  a 
line,  or  in  other  indecisive  positions ;  and  in  fact  there  are  only  8,  or 
one-ninth  of  the  whole  number,  which  give  any  indication  of  a  con- 
sonant initial  Even  of  these,  the  majority,  either  fix)m  the  part  of 
the  verse  which  they  occupy,  or  from  the  pause  which  precedes  them, 
are  of  but  little  weight :  only  2  or  3  give  decided  indications  of  an 
initial  consonant  I  strongly  suspect  that  a  more  extended  compari- 
son would  not  essentially  change  the  proportions  derived  from  this 
first  book.  They  seem  barely  sufficient  to  give  plausibility  to  the 
conjecture  that  the  relative  stem  did  once  begin  with  a  consonant, 
but  had  nearly  or  quite  lost  it  in  the  Homeric  time.  I  say,  "  nearly 
or  quite  ;^'  for  if  the  letter  had  wholly  died  out  from  common  use 
shortly  before  Homer's  time,  the  force  of  epic  tradition  would  proba- 
bly have  caused  some  traces  of  it  still  to  appear  in  his  verse.  But 
the  adverb  ^  difiers  in  this  respect  very  remarkably  from  the  other 
forms  of  the  relative  stem.  According  to  Bekker,  as  cited  by  Cur- 
tius, the  instances  which  indicate  a  consonant  initial  are  three  times 
more  numerous  than  those  which  indicate  a  vowel  initial  It  can 
hardly  be  doubted  that  this  word,  as  pronounced  in  the  Homeric 
time,  began  fi^uently,  if  not  generally,  with  a  consonant. 

It  must  be  owned  that  our  condition  as  regards  the  etymology  of 
the  Greek  relative,  is  an  uasatis&ctory  one.    We  are  less  confident  and 
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comfortable  than  we  were  ten  years  ago.  Then  we  had  no  hesitation 
about  connecting  it  with  the  Sk.  yas^  yd^  yat,  assuming  a  change  of  y 
to  the  rough  breathing,  as  in  fyraq  (L  e.  ^agt)  Uver^  St  yakrt  (i  e. 
yakart).  But  now,  if  we  do  not  surrender  this  conyiction,  our  faith 
in  it  has  become  less  full  and  sure.  A  Locrian  inscription,  published 
by  L.  Ross  in  1864,  presents  the  form  FOT/,  with  digamma,  for  6t». 
A  digammated  form  of  the  relative  stem  is  also  seen  in  a  gloss  of 
Hesychius,  quoted  by  Savelsberg:  BaUn^kTrig^  avwiipf^^ost  iC^^wf,  i  e. 
for  **  youthful  companion^^  the  Cretans  use  ^aUxuhtrjg  (i.  e.  poX»xa4ri/^, 
equivalent  to  f^nt^fhxrjg).  To  these  testimonies,  Savelsberg,  in  the  ar- 
ticle referred  to,  adds  the  indications  of  diganmia  in  the  Homeric 
verse,  and  concludes  that  the  Greek  relative  was  F<k,  Fij,  p^»  or  f^, 
F«',  f6t.  These  he  supposes  to  have  been  later  forms  of  xrog,  irpff, 
»For,  Latin  guiy  quae^  quod.  He  thus  identifies  again  the  Greek  and 
Latin  relatives,  though  in  a  very  different  way  from  that  of  the  old- 
fashioned  etymology,  which  held  that  the  original  h  of  the  Greek 
relative  was  in  Latin  hardened  to  a  A>-sound  (qu).  The  omission  of 
the  ^-sound  in  the  Greek  's6g  would  be  something  like  that  in  the 
Latin  ubi^  unde^  for  cubi^  cunde^  which  remain  in  the  compounds 
sieubiy  alicunde.  The  stem  kva^  which  would  thus  underlie  the  rela- 
tives of  these  two  languages,  Savelsberg  supposes  to  have  been  de- 
veloped out  of  Aa,  the  stem  of  the  Sanskrit  interrogative.  He  goes 
yet  further,  and  from  the  same  origin  derives  even  the  Sanskrit  rela- 
tive :  yOj  he  thinks,  is  for  kya,  and  kya  like  kva  is  only  an  altered 
form  of  kcu  But  Schleicher  and  Curtius  are  not  yet  prepared  to 
admit  that  the  Greek  relative-stem  began  with  digamma,  still  less 
that  it  was  ever  kva.  The  former  touches  on  the  subject  in  his  Com- 
pendium of  Comparative  Grammar,  p.  180:  the  latter  more  at  length 
in  his  Principles  of  Greek  Etymology,  ii,  177-8.  In  respect  to  the 
FOTI  of  the  Locrian  inscription,  they  say  that  when  the  digamma- 
sound  had  nearly  vanished  frt>m  the  Greek  dialects,  its  sign  was 
sometimes  used  improperly  by  scribes  or  grammarians  for  other  spi- 
rants, and  especially  for  the  y,  which  had  no  sign  of  its  own  even  in 
the  earliest  Greek  alphabet ;  and  they  appeal  to  a  Corcyraean  in- 
scription, which  shows  a  genitive  singular  masculine  of  the  first  de- 
clension in  'AFOy  where  all  analogy  would  lead  us  to  expect  -ayo  or 
-oihyOy  Sk.  asya.  As  regards  the  Homeric  usage,  they  say  that  the 
phenomena  which  seem  to  indicate  digamma,  could  equally  well  be 
produced  by  y.  In  this  there  is  no  intrinsic  improbability,  though 
one  would  be  glad  to  have  the  support  of  some  parallel  case  which 
we  could  look  upon  as  clear  and  certain.  The  parallels  which  Cur- 
tius brings  forward  are  the  verb  &/ua^  to  aim  at^  desire^  and  the  root 
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of  hnna ;  neither  of  which,  as  we  have  seen,  is  much  to  be  relied  on. 
As  to  the  derivation  of  a  relative  Yog  from  «FOff  by  omission  of  »,  Cur- 
tius  remarks  that  "  the  only  phonetic  analogy  which  could  be  called 
in  to  support  it,  is  that  of  the  High  German  wer  (for  hwer)  =z  Gothic 
hvas,  c£  Eng.  what.  But  the  loss  of  the  feeble  h  proves  little  for 
that  of  k ;  and  how  improbable  that  of  the  two  consonants  the  Greek 
would  give  up  the  perfectly  familiar  x  in  favor  of  the  unstable  digam- 
ma,  wavering  even  from  the  earliest  time."  [It  may  be  observed  in 
passing,  that  Curtius'  own  derivation  of  Ibcxa  from  dik,  dyik^  yik^  is 
liable  to  the  same  objection :  it  makes  the  Greek  give  up  the  familiar 
9  in  favor  of  the  unstable  and  perishing  y.]  "  Still  less,"  he  con- 
tinues, "  can  it  be  proved  that  Sk.  yas  has  come  from  kyas^  and  that 
ka  with  the  secondary  kva^  kya^  is  the  common  root  of  all  these  widely 
ramified  pronouns.  Finally,  the  demonstrative  meaning  of  the  Greek 
^g  in  nal  ^  l^tptj  speaks  against  this  derivation,  and  recommends  the 
assumption  that  the  originally  demonstrative  stem  a,  with  the  second- 
ary form  ya,  lies  at  the  basis  of  the  Greek  relative."  As  the  demon- 
strative use  in  ^al  hg  %<pii  is  confined  to  the  nominative,  while  in  the 
accusative  we  have  «ai  T^y,  it  seems  to  me  quite  possible  that  the  &  is 
for  A,  by  confusion  of  the  two  forms  &  and  6,  so  much  alike  in  ap- 
pearance, though  so  diverse  in  origin.  Curtius  then  adds,  as  Schlei- 
cher also  does,  that  if  the  Gh*eek  relative  did  really  begin  with  f,  it 
would  be  preferable  to  explain  it  from  a  stem  sva^  which  appears 
with  relative  force  in  Gothic  9ve^  as^  whence  the  German  «o  in  its 
relative  use.  This  relative  stem  9va  was  long  ago  recognized  in 
Greek  by  Curtius  himself  (Kuhn's  Zeitschriil,  iii,  76,  76),  though 
only  in  the  merest  relic,  the  adverb  91J  aSy  which  the  Alexandrine 
critic  Zenodotus  read  in  two  passages  of  the  Iliad  (B,  144,  5',  499). 
Lottner  afterwards,  in  Kuhn's  Zeitschrift,  ix,  320,  proposed  to  derive 
all  the  forms  of  the  Greek  relative  from  this  same  stem.  But  the 
traces  of  a  digamma  in  the  Greek  relative  are  much  less  frequent  and 
decided  than  we  should  naturally  expect  to  find  them  if  this  were  its 
real  derivation — much  less  so  than  in  the  forms  of  the  possessive  &» 
fj,  ^»9  hiSy  heTy  its,  which  come  from  a  stem  of  the  same  sound  sva, 
though  of  widely  different  import  Possibly  the  fact  which  we  have 
noticed,  that  the  adverb  ^  differs  so  much  from  the  other  forms  of 
the  relative  in  the  indications  which  it  shows  of  a  consonant  initial, 
may  warrant  the  conjecture  that  they  are  of  different  origin,  that  in 
fietct  <k  came  from  the  digammate  stem  9va,  while  &,  ofo;,  &rof ,  and 
the  rest,  are  akin  to  the  Sanskrit  yas,  yd,  yat,  and  came  from  a  stem 
with  initial  y^ound. 
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Ahrens,  in  Kuhn's  Zeitschrifl,  x,  65  ff.,  has  sought  to  show  that  ap- 
pearances in  the  Homeric  verse  similar  to  those  produced  by  digam- 
ma  are  in  some  instances  to  be  ascribed  to  a  lost  sigma.  An  instance 
of  this  kind — ^in  which,  however,  the  initial  or  is  not  lost  but  retained 
in  the  written  text — ^is  presented  by  the  word  Ig  hog.  The  simple 
form  of  this  word  appears  in  55  passages  with  initial  a,  as  <ru5,  orv^f, 
etc.  It  occurs  also  in  21  passages  where  an  initial  consonant  would 
be  incompatible  with  the  metre,  and  in  all  these  places  the  cr  is 
dropped :  we  have  h^  ^g,  etc.  In  the  later  language  both  forms  of 
this  word  were  in  use,  though  the  one  with  consonant  initial  was 
comparatively  rare.  If  when  the  poems  were  reduced  to  writing 
the  form  with  <r  had  been  wholly  lost  from  use,  it  is  probable  that 
our  written  text  would  have  shown  h  only,  with  initial  vowel,  in  all 
the  76  passages,  though  in  many  of  them  the  metre  would  have 
shown  traces  of  a  lost  consonant.  And  it  is  quite  conceivable  that 
in  other  words  this  may  actually  have  been  the  case.  Such  an  occur- 
rence Ahrens  recognizes  with  no  little  plausibility  in  the  words  ^7 
toood^  i6g  possessive,  and  inaarog  each.  In  regard  to  W17,  Lat.  silva^  it 
is  certain  that  it  began  originally  with  <t,  and  equally  certain  that  in 
Homer's  language  it  usually  began  with  a  voweL  But  there  are  two 
cases  of  a  remarkable  hiatus  before  the  ^ord  {aelexo  W7,  S^  285,  and 
inBxeiato  wiiy*',  e,  257,  where  ^Irj  in  each  forms  the  sixth  foot),  which 
seem  to  show  that  the  initial  9  was  not  wholly  forgotten  in  the  Ho- 
meric time.  The  possessive  l<^,  in  its  relation  to  hy  is  explained  by 
Ahrens  in  a  way  which  has  been  quite  generally  received  as  probable. 
He  assumes  in  the  earlier  period  two  forms,  a  fuller  o6t6g^  and  a 
shorter  frg^g :  from  <r«F<Jff  came  regularly  the  Wf,  from  uY6g  the  &,  of 
our  common  text.  This  explanation  is  supported  by  the  analogy  of 
the  possessive  forms  xB6g  and  ^6g  for  the  second  person ;  of  which,  in 
all  probability,  ^e6g  is  for  t6f<5^,  and  <f6g  for  tf6g.  Now  in  92  instances 
of  the  pronoun  ^6g^  there  are  52  which  do  not  allow  an  initial  conso- 
nant, and  it  is  therefore  certain  that  in  the  Homeric  time  it  generally 
began  with  a  vowel  But  there  are  4  instances  (-^,  633,  /,  420,  687, 
^,  524)  of  remarkable  hiatus  in  the  first  foot,  after  the  first  short  of  a 
dactyl  {Z€^g  9i  Uv.  ipeli^a  lijy.  Sgjs  ir^g.)^  which  seem  to  present  traces 
of  the  primitive  initial  a.  And  moreover  this  word  makes  hiatus  14 
times  in  the  feminine  caesura.  We  have  seen  that  hiatus  is  readily 
allowed  in  that  place ;  but  its  relative  frequency  is  so  great  in  the 
case  of  this  word  (three  times  greater  than  in  the  analogous  case  of 
ifidg  my)  as  to  warrant  the  suspicion  that  it  arises  from  a  peculiar 
cause,' and  is  connected  with  the  primitive  initial  a.  Bekker  writes 
the  pronoun,  wherever  he  can,  with  initial  p :  he  appears  to  suppose 
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that  from  p<5ff  came  i¥6q  by  a  prefixed  e,  and  then,  by  transposition  of 
digamma,  Fe<5ff.  But  such  a  transposition  is  a  more  hazardous  assump- 
tion than  he  seems  to  think;  and  the  form  pe^f  has  little  support 
either  in  the  Homeric  text,  or  in  the  suggestions  of  comparative  phi- 
lology. 

It  remains  to  speak  of  the  pronoun  tuaoiog  each^  and  the  kindred 
adverb  kudxegOe  on  each  aide  :  the  pronoun  hMdregos  itself  is  incapable 
of  appearing  in  the  heroic  hexameter.  The  derivation  of  iMdtegog  and 
ixaaros  is  as  yet  far  from  certain.  It  is  probable,  however,  that  the 
'Mate^g  and  -xatnog  are  a  comparative  and  superlative  form  from  the 
interrogative  stem  *a,  that  they  are  in  fact  identical  with  the  inter- 
rogatives  ndtegog  and  ndarog^  which  in  their  Ionic  forms  are  jc^tc^  and 
ndaiog.  It  is  probable  also  that  the  first  syllable  i  is  the  same  as  in 
the  numeral  IxartSy,  Lat.  centum^  Sk.  fatam  (L  e.  katam).  If  so,  it  is 
probably  for  h,  the  root  of  the  numeral  slg  one :  thus  kuardv  ^  onb 
hundredy  kn&teQog  =  one  whichrmore^  one  which  of  two.  Here  now 
we  stumble  again  upon  an  uncertainty :  but  of  all  the  explanations 
proposed  for  the  numeral  bU,  ev,  the  most  probable  is  that  which  con- 
nects it  with  Sk.  sama,  our  Eng.  same,  Lat.  aemely  simplex^  eingtdi. 
It  thus  appears  that  a  may  probably  have  been  the  primitive  initial 
of  Ixditf^ff,  Ixaorroff.  We  hfcve  already  observed  that,  according  to 
Ahrens'  enumeration,  inatrxog  occurs  110  times  in  the  Iliad.  Now  66 
of  these  are  cases  of  hiatus,  some  of  them  easily  admissible,  but 
many  others  giving  strong  indication  of  a  consonant  initial  It  is 
not  therefore  surprising  that  Bekker  should  have  written  plirocrro;  and 
rexdreiide  wherever  the  verse  allows  it.  Out  of  28  unconformable 
cases  he  makes  17  conformable  by  various  conjectures,  several  of 
which  belong  to  the  most  hazardous  that  he  has  ventured.  In  11 
cases  he  has  left  the  initial  vowel  untouched.  Here  the  proportion  of 
unconformable  cases,  25  per  cent,  throws  suspicion  on  the  digamma, 
which  is  much  increased  by  the  fact  that  comparative  philology  has 
no  plausible  explanation  for  the  forms  TBxdregog^  rixaarog.  Such  forms 
as  (TaxdTBQog  and  aixadrog  are  much  more  probable  on  grounds  of 
comparative  philology.  Practically  then  the  case  as  to  ^xaarog  stands 
in  this  way.  It  cannot  well  be  doubted  that  the  word,  sometimes  at 
least,  began  with  a  consonant  in  the  Homeric  language.  If  we  as- 
sume that  digamma  is  the  only  initial  consonant  of  the  Homeric  lan- 
guage which  has  failed  to  appear  in  our  text,  then  we  must  recognize 
a  Homeric  Fixaarog :  such,  doubtless,  was  the  reasoning  of  Bekken 
But  the  assumption  is  an  unsafe  one :  there  is  reason  for  suspecting 
that  other  initial  consonants  of  the  Homeric  language  have  had, 
though  to  a  far  less  extent,  the  same  fortune  as  digamma ;  and  in 
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this  particular  word  there  is  reason  for  suspecting  that  it  began  with 
some  other  consonant.  Yet  we  would  by  no  means  advise  either 
that  the  relative-stem  should  be  written  in  Homer  with  initial  y,  or 
that  inuGTog  and  k6g  should  be  written  with  initial  cr.  A  lost  digam- 
ma  manifests  itself  in  the  Homeric  verse  in  many  words  with  much 
clearness  and  with  considerable  approach  to  uniformity:  it  may 
therefore  with  propriety  be  inserted  in  an  edition  having  the  charac- 
ter and  aims  of  the  one  under  review.  But  the  case  is  widely  diflTer- 
ent  with  a  lost  y  and  a  lost  a :  these,  if  we  make  the  most  of  them, 
are  only  rare  and  doubtful 

35 
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Abt.  V» — On  thb  Meax  Temperature,  axd  on  the  Fluctua- 

TIONB  OF  TESdLPERATURS,  AT  NbW  HaVEN,  CoNN.,  Lat.  41°  18'  N., 

Long.  72°  65'  W.  of  Greenwich ;  by  Profesbobs  Elias  Loohis 
AND  H.  A.  Nbwton. 

In  July,  1862,  the  Connecticut  Academy  of  Arts  and  Sciences  ap- 
pointed a  committee,  consisting  of  Professors  Elias  Loomis  and  H. 
A.  Newton,  to  reduce  the  meteorological  observations  which  for  a 
series  of  years  had  been  made  in  the  name  of  the  Academy,  and  also 
to  incorporate  with  them  any  other  reliable  observations  made  in 
New  Haven.  The  committee  have  discharged  the  duty  imposed 
upon  them,  so  far  as  relates  to  the  observations  of  temperature,  and 
now  present  the  results  of  their  labors.* 

The  following  is  a  list  of  the  Meteorological  Journals,  of  which  an 
abstract  is  here  presented. 

1.  A  Register  kept  by  Rev.  Ezra  Stiles,  D.D.,  President  of  Yale 
College.  This  register  extends  from  the  commencement  of  Dr.  Stiles' 
presidency  in  June,  1778,  until  two  days  before  his  death,  which  oc- 
curred May  10,  1795.  There  is  an  interruption  of  the  Journal  from 
July  4,  1779,  to  Jan.  22,  1780,  caused  by  the  invasion  of  New  Haven 
by  British  troops,  at  which  time  Pres.  Stiles'  thermometer  was  bro- 
ken. The  subsequent  observations  were  made  with  a  thermoneter 
belonging  to  the  college. 

This  register  was  kept  without  much  system.  Sometimes  the 
number  of  entries  amounts  to  a  dozen  or  more  in  a  day ;  frequently 
there  were  only  one  or  two  entries ;  and  occasionally  a  day  was  en- 
tirely omitted.  President  Stiles  adhered  to  no  fixed  hours  of  observ- 
ation ;  although  he  generally  made  an  observation  at  some  early  hour 
in  the  morning ;  another  about  the  time  of  greatest  heat ;  and  an- 
other late  in  the  evening.  He  was,  however,  always  careful  to  specify 
the  hour  of  observation.  This  irregularity  of  hours  has  rendered  it 
very  difficult  to  obtain  satisfactory  mean  results ;  and  in  some  in- 
stances it  has  been  thought  best  to  reduce  the  observations  to  certain 
fixed  hours,  by  applying  the  corrections  contained  in  the  table  on 
page  199.  The  thermometer  employed  was  made  in  London,  with 
Fahrenheit's  scale,  and  was  attached  to  the  President's  house,  which 
was  on  the  west  side  of  College  street,  a  little  south  of  Chapel  street. 

2.  A  register  kept  by  Messrs.  Isaac  Beers  and  Hezekiah  Howe  from 
1788  to  1791,  and  from  1796  to  1805. 

*  It  it  but  just  to  my  that  the  greater  part  of  tlie  labor  hat  been  performed  by  the 
chairman  of  {he  committee.  b.  ▲.  n. 
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These  observations  were  made  regularly  three  times  a  day,  at  fixed 
hours.  The  thermometer  employed  was  attached  to  Mr.  Beers'  book- 
store, which  was  on  the  comer  of  Chapel  and  College  streets,  on  the 
spot  now  occupied  by  the  New  Haven  Hotel.  It  is  supposed  that 
this  register  originally  embraced  a  longer  period  than  is  mentioned 
above,  but  these  years  include  all  which  can  now  be  found. 

3.  A  Register  kept  by  order  of  the  Connecticut  Academy  of  Arts 
and  Sciences.  This  register  has  been  kept  successively  by  various  in- 
dividuals, upon  different  plans,  and  with  numerous  interruptions. 

A.  The  register  from  March,  1800,  to  Feb.,  1808,  forms  a  manu- 
script volume  by  itself.  The  observations  were  made  three  times  a 
day,  at  fixed  hours.  During  a  part  of  the  year  1801,  the  observations 
are  in  the  handwriting  of  President  Day,  who  was  at  that  time  tutor 
in  Yale  College,  It  is  not  known  by  whom  the  other  observations 
were  made. 

B.  The  register  from  Jan.,  1804,  to  Dec,  1820,  was  kept  by  Rev. 
Jeremiah  Day,  D.D.,  who  was  Professor  of  Mathematics  and  Natural 
Philosophy  in  Yale  College  from  1803  to  1817 ;  and  subsequently  for 
many  years  President  of  the  College.  This  register  includes  observ- 
ations three  times  a  day,  at  fixed  hours,  and  substantially  the  same 
system  of  observations  was  preserved  from  the  beginning  to  the  end 
of  the  register.  The  thermometer  employed  in  these  observations 
was  generally  placed  eight  or  ten  feet  from  the  ground,  and  was 
always  attached  to  President  Day's  house,  which  was  changed  several 
times  during  this  period,  but  was  always  within  a  moderate  distance 
of  the  college  buildings. 

C.  The  register  from  Jan.,  1821,  to  Nov.,  1830,  was  kept  succs- 
sively  by  various  individuals  and  with  several  interruptions. 

The  observations  for  1821  were  made  by  Prof.  A.  M.  Fisher.  Those 
for  1822  were  made  chiefly  by  President  Day.  From  Nov.,  1822,  to 
May,  1825,  the  register  was  kept  by  Prof  M.  R.  Dutton,  but  the  in 
terruptions  during  this  period  amount  to  nearly  a  whole  year.  From 
July,  1826,  to  Nov.,  1830,  the  register  w^s  kept  by  Prof.  D.  Olmsted, 
with  a  loss  of  about  six  months  from  interruptions. 

Whenever  the  observer  was  changed,  the  location  of  the  thermom- 
eter was  also  changed,  but  the  locality  was  always  in  the  neighbor- 
hood of  the  College. 

D.  From  Dec,  1840,  to  Aug.,  1842,  the  register  was  kept  by  Rev. 
Chester  S.  Lyman,  now  Professor  in  Yale  College.  The  thermometer 
was  attached  to  Divinity  College ;  during  the  first  year  on  the  fourth 
story,  and  the  second  year  on  the  third  story  of  the  building.  In  the 
first  position  its  elevation  above  the  level  of  the  sea  was  about  65 
feet,  and  in  the  second  position  about  5*7  feet.  The  observations 
were  generally  made  five  or  six  times  a  day. 
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From  Aug.,  1842,  to  Nov.,  1843,  the  register  was  kept  by  Mr.  K 
C.  Herrick,  and  the  instruments  were  removed  to  his  house  in  College 
street  near  Grove  street,  but  the  observations  of  the  external  ther- 
mometer were  so  few  as  to  be  of  but  little  value. 

From  Jan.,  1844,  to  April,  1847,  the  register  was  kept  by  CoL  Enos 
Cutler  at  No.  90  George  street,  about  62  feet  above  tide  water.  The 
observations  were  generally  made  five  times  a  day. 

From  April,  1847,  to  Aug.,  1847,  the  observations  were  made  by 
Mr.  Francis  Bradley. 

From  Aug.,  1847,  to  May,  1849,  the  register  was  kept  by  Col.  E. 
Cutler  at  No.  2  Wooster  street,  at  an  elevation  of  30  feet  above  the 
sea.  From  May  to  July,  1849,  the  observations  were  made  by  Mr. 
F.  Bradley.  From  July,  1849,  to  April,  1860,  they  were  made  by 
CoL  E.  Cutler. 

From  April  to  October,  1860,  the  instruments  were  kept  in  the  Col- 
lege Library  building,  where  occasional  observations  were  made  by 
Mr.  K  C.  Herrick. 

From  Oct.,  1860,  to  May,  1861,  the  register  was  resumed  by  CoL 
E.  Cutler  at  No.  2  Wooster  street.  From  May  to  Nov.,  1851,  the 
register  was  interrupted ;  and  it  was  resumed  by  CoL  K  Cutler  from 
Nov.,  1861,  to  April,  1862,  since  which  time  no  Journal  has  been  kept 
in  the  name  of  the  Academy. 

4.  The  remaining  observations  were  obtained  by  combining  the 
following  miscellaneous  registers. 

A.  A  register  kept  by  Mr.  E.  C.  Herrick,  late  librarian  of  Yale 
College.  This  journal  extends  from  Aug.,  1826,  to  Aug.,  1831,  em- 
bracing observations  four  times  a  day.  Also  from  January  to  July, 
1834,  four  times  a  day  with  many  interruptions.  Also  from  April, 
1837,  to  April,  1838,  generally  two  or  three  times  a  day,  and  some- 
times more  frequently.  The  exact  location  of  the  thermometer  for 
these  observations  is  not  known ;  but  it  was  always  near  the  college 
buildings. 

B.  A  register  kept  by  Rev.  Charles  Rich  from  Jan.  to  Aug.,  1838. 
These  observations  were  made  at  short  intervals,  frequently  twelve 
times  a  day.  They  were  made  when  Mr.  Rich  was  a  Senior  in  col- 
lege, and  the  thermometer  was  attached  to  a  building  on  High  street 
near  the  college.  The  volume  containing  these  observations  was 
presented  to  the  Connecticut  Academy  in  1841. 

C.  A  register  kept  by  Hon.  Noyes  Darling  from  Dec,  1838,  to 
Nov.,  1840,  three  times  a  day. 

D.  A  register  kept  by  Mr.  Francis  Bradley  from  Dec,  1842,  to  Oct, 
J  846.    Observations  generally  twice  a  day. 
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E.  A  register  kept  by  Pro£  C.  S.  Lyman  from  Jan.,  1 851,  to  April, 
1852,  generally  three  times  a  day,  and  much  of  the  time  more  fre- 
quently. 

F.  A  register  kept  by  Mr.  Hawley  Olmstead  from  Dec,  1865,  to 
March,  1858,  three  times  a  day. 

G.  A  register  kept  by  Mr.  Joseph  Bennett  for  a  long  series  of 
years.  The  observations  are  regularly  made  three  or  four,  and  some- 
times five  times  a  day.  The  observations  taken  from  this  record  are 
from  April,  1858,  to  Sept.,  1859,  and  for  a  part  of  the  years  1864  and 
1865. 

H.  A  register  kept  by  Dr.  D.  C.  Leavenworth,  commencing  Oct., 
1859,  and  continued  to  April,  1864.  The  thermometer  was  exposed 
on  the  N.E.  side  of  his  store  in  Chapel  street,  a  few  doors  east  of 
College  street,  at  an  elevation  of  six  feet  from  the  ground,  and  about 
forty  feet  above  the  sea.  This  register  embraces  observations  three 
times  a  day. 

L  A  few  observations  have  been  taken  from  a  partial  register  kept 
by  Prof.  Elias  Loomis,  commencing  in  November,  1861,  and  contin- 
ued to  the  present  time. 

K.  The  gaps  left  by  the  preceding  journals  have  been  filled  by  ex- 
tracts from  the  journal  of  Dr.  Alfred  S.  Monson.  This  journal  was 
commenced  in  1821,  and  has  been  continued  to  the  present  time.  For 
the  first  five  or  six  years  the  entries  were  few  and  irregular,  but  since 
that  period  the  entries  have  been  made  with  great  regularity  three 
tfanes  a  day. 

The  preceding  registers  combined  extend  from  July,  1778,  to  the 
present  time,  with  interruptions  amounting  in  the  aggregate  to  fifteen 
months,  viz.,  from  July,  1779,  to  Jan.,  1780,  and  from  May  to  Dec., 
1795,  making  an  aggregate  of  86  years  of  observations  to  Septem- 
ber, 1865.  These  obsen'ations  have  all  been  reduced  as  nearly  as 
possible  to  a  uniform  systenu  "Whenever  the  observers  adhered  to 
fixed  hours  of  observation,  the  results  here  given  are  the  simple  aver- 
ages of  the  observations  with  the  hours  annexed.  When  the  hour  of 
observation  was  not  invariable,  an  average  has  been  taken  of  the  times 
of  observations,  as  well  as  of  the  temperatures.  In  a  few  instances 
(as  in  some  parts  of  Pres.  Stiles'  journal)  the  hours  were  so  irregular 
that  it  has  been  thought  best  to  reduce  the  observations  to  fixed 
hours,  by  applying  the  corrections  given  in  the  table  on  page  199. 

In  order  to  be  able  to  reduce  observations  made  at  irregular  hours, 
to  certain  fixed  hours,  we  should  know  the  law  of  the  hourly  varia- 
tion of  temperature  for  each  month  of  the  year.  This  law  cannot  be 
certainly  known  except  from  hourly  observations  made  at  this  place. 
As  such  observations  have  never  been  made,  we  have  endeavored  to 
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obtain  all  the  information  which  could  be  derived  from  hourly  obs^r- 
yations  made  at  stations  nearest  to  us,  and  not  differing  greatly  in 
the  character  of  their  climate.  The  stations  chosen  for  this  purpose 
are  Philadelphia  on  the  southwest  side  of  New  Haven,  and  Amherst 
and  Cambridge  on  the  northeast  side.  The  corrections  for  Philadel- 
phia, as  deduced  from  the  Girard  College  observations,  are  given  by 
Prof.  Guyot  in  his  Meteorological  Tables,  p.  16.  The  corrections  de- 
duced by  Prof  Dove  from  the  observations  at  Frankford  Arsenal  are 
given  by  Prof  Guyot  in  his  Tables,  p.  18.  The  corrections  deduced 
from  observations  at  Amherst  College  are  given  in  Guyot's  Meteoro- 
logical Tables,  p.  28.  The  hourly  observations  at  Cambridge  were 
published  in  the  Memoirs  of  the  American  Academy,  vol.  ii,  new 
series,  pp.  89  to  134.  They  extend  from  Oct.  26,  1841,  to  Dec.  23, 
1842.  Ko  reduction  of  these  observations  has  hitherto  been  pub- 
lished. The  committee  have  deduced  from  these  observations  the 
following  table,  showing  the  mean  temperature  of  each  month  of  the 
year,  at  intervals  of  two  hours. 

Cambridge  Mean  temperatures. 


Hoar. 

Jaa.  1  Fttb. 

March.  April  1  Ma/. 

Jaoe.    Jul/. 

i 

A.  M.  0-6 

2702  34*21 

3 

55  6600 

6 

2-6 

27-3 1  3i-94 

3 

58  64-79  6 
So  64-93  5 

4-6 

26-97  3201 

3 

6-6 

25-71  32-15 

3 

74  68  24  6 

8-6 

23-90  32-54 
20-30  36  42 
3S244o-4o 

3 

r)0  73-56  6 
p  78-48  7 

IO-6 

4 

p.  M.  o  6 

4 

187003  7 
49  78-49  7 

2-6 

33274099 
3 1  76  38-87 

4 

4-6 

4 

3376647 

6-6 

29-5535.13 
28-8234-58 

3 

54  72-45  6 

8-6 

3 

5o68-8o6 

io6 

2813,34-57 

3 
3 

38  67-00  6 

Mfan, 

28-8235-40 

33  7153  6 

No.  dHys, 

i3  '    10 

M    10  1 

From  this  table  we  have  deduced  the  following  showing  the 

Corrections  to  he  applied  to  the  means  of  the  hours  of  observation  to 
obtain  the  true  mean  temperatures  of  the  months  and  of  the  year  at 
Cambridge, 


Hovr. 

Jan. 

Feb. 

March. 

April 

May. 

June. 

Jul/. 

Auf. 
5-16 

Sept 
6-17 

Oct 

Not. 

Dec. 

Year. 

4-43 

k 

A.  If.    06 

O'QO 

\^ 

4-o5 

3-55 

7-60 

7-68    5-53 

5-37 

3-8. 

2-l3 

2-6     ID! 

5  28;  3-20 

8-86 

965I  6-74 

601 

7-58 

6-63  4-17 

2-60 

5-4o 

4-6   1-85 

\^ 

559   47a 
6-48   4o3 

947 

973   660 

6-86 

7-90 

7-i3   4  53 

269 

5  88 

6-6  3  II 

4-92 

2-59'  3  20 
-2  76-20S 

4-25 

826 

7  28  467 

3-1 1 

46i 

8  6  4-93 

2-86 

-0  02-0-35 

-2?! 

-1-64 

-  0-37 

1-88    1-57 

1-87 

0-29 

io6-o-4S 

-I  02 

-534-359 

M 

-6-62-6-95 
-8  85;-7-5f> 

-5-59 

-7-38 

-  6  3o-4-57-2-5o 

:^,.^ 

P.M.    06 -442 

-5oo 

-797  -5-26 

-6-36 

-io-o3 

-1004-672-5-22 

2-6 -4-45 

.559 

-7  44-5-56 

-9-45 

-9  16-6-96 

-665 

-  9*97 

-IO-88-6  751-498 

-7-32 

4-6-294 

-3-47 

-5o4:-4o5 

life 

-7  00 -5- 1 1 

-5-43 

-   7-21 

-  7-25 -3  641- 1 -98 

-bo9 

66-0-73 

0-27 

-0-70-1  35 

-4-21 

-092 

-2-o3 

-    2-02 

-  0-56 -0-68 -0*29 

-i-4o 

8-6  coo 

082 

1-83   1-89 
3aal  275 

2-l3 

2-73 

2-73 

\t 

2-25 

2-5i!  1-27,  0-77 

1-75 

IO-6  069 

0-83 

5-13 

6-25   4-53 

477     4-iil  a-37l  1-74 

334 
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We  next  took  the  average  between  the  corrections  deduced  from 
observations  made  at  Girard  College,  Frankford  Arsenal,  Amherst 
College  and  Cambridge,  and  obtained  the  following  provisional  table, 
which  it  is  presumed  must  represent  nearly  the  corrections  applicable 
to  New  Haven. 

Corrections  to  be  applied  to  the  means  of  the  hours  of  observation^  to 
obtain  the  true  mean  temperature  of  New  Haven.     {Provisional,) 


This  table  has  only  been  employed  to  reduce  a  few  observations 
made  at  irregular  hours  to  certain  fixed  hours.  After  determining 
the  mean  temperature  of  New  Haven  at  certain  fixed  hours,  we  em- 
ployed these  results  to  deduce  a  more  reliable  table  of  the  hourly 
corrections. 

The  following  table  shows  the  results  of  the  entire  series  of  obser- 
vations at  New  Haven ;  the  observations  being  classified  by  months, 
and  divided  into  two  groups,  the  first  embracing  the  observations  to 
1820.  Column  1st  shows  the  year  of  the  observations;  column  2d 
shows  the  time  of  the  morning  observation  expressed  in  hours  and 
decimals  of  an  hour ;  column  dd  shows  the  observed  mean  tempera- 
ture ;  column  4th  shows  the  time  of  the  observation  nearest  to  the 
hour  of  greatest  heat ;  column  5th  shows  the  observed  temperature ; 
column  6th  shows  the  time  of  the  evening  observation ;  column  7th 
shows  the  observed  temperature ;  column  8th  shows  the  mean  of  the 
three  preceding  temperatures ;  column  9th  shows  the  lowest  temper- 
ature observed  during  the  month;  column  10th  shows  the  highest 
temperature  observed  during  the  month;  and  column  11th  shows  the 
difference  between  the  two  numbers  last  mentioned. 
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January. 


Year. 

Hour. 

A.  M. 

T«inp. 

floor. 

KM. 

Teop. 

Hour. 

F.  M. 

Temp. 

0 

Mean 

0 

MiD. 

Max. 

Rang.. 
0. 

0 

0 

0 

0 

1779 

8 

36-0 

3-47 

3i8 

9i3 

26-5 

38-4 

li 

48 

464 

I7»i 

8 

3c/ 1 

1-45 

38-9 

927 

33  0 

340 

i3 

57 

44 

1782 

8 

23-7 

182 

P9-4 

935 

21-5 

249 

-5i 

5i 

56i 

1783 

« 

23-5 

1-75 

32-3 

964 

22-5 

26-T 

-7* 

5i 

584 

1784 

8 

i5-3 

1-45 

29-7 

1000 

186 

21-2 

-^i 

45* 

47l 

1785 

8 

19-9 

2-33 

3oo 

IO-34 

219 

23-9 

-t 

49 

49» 

1786 

8 

197 

2- 10 

3i-6 

9-76 

25-6 

^'A 

-4 

57 

61 

•787 

8 

24' I 

3-42 

33-4 

0-64 
000 

27-7 

4 

5r 

47 

1788 

7-38 

ao8 

I2-00 

3o-8 

25  3 

25-6 

4 

46 

4» 

1789 

r5o 

24-8 

ia-o2 

34-2 

5o3 

29-2 

29-4 

6 

46 

40 

1790 

7-34 

"?^ 

I2'00 

37-3 

5-64 

33a 

33-3 

la 

56 

44 

1791 

800 

23-8 

200 

33-5 

lO-OO 

266 

28-0 

1 

5o 

49 

1792 

800 

i5-4 

219 

27-5 

989 

201 

2I*0 

•8 

49 

57 

1793 
1794 

800 

266 

25-0 

2-27 
1-90 

36o 
35-8 

.%% 

^\ 

3o6 
39-0 

9* 
9 

54 
57 

tf 

1795 

800 

22-4 

2l5 

32-4 

10-07 

»3-9 

262 

I 

5o 

t 

1796 

rSo 

25' 2 

I 

353 

5oo 

20-7 
25-0 

3o*i 

-6 

5o 

>797 

rSo 

i8-3 

I 

3o-i 

5oo 

24-5 

-10 

5o 

60 

1798 

750 

34-7 

1 

33-2 

5oo 

288 

289 

8 

48 

46 

»799 

7-5o 

23-3 

I 

329 

5oo 

280 

a8i 

-4 

49 

53 

1800 

7-00 

21-3 

I 

3a-3 

6-29 

270 

26-9 

0 

48 

48 

1801 

700 

240 

2 

3i-7 

o-oo 
010 

3o-4     a8-7 

0 

45 

45 

1803 

7'00 

3i-4 

I 

4l3 

34-3 

356 

i3 

57 

SA 

i8o3 

7-33 

23-3 

12 

36o 

9 

24-3 

z\ 

4 

53 

49 

1804 

7-33 

186 

2 

33- 1 

9 

21-8 

0 

m 

AA\ 

i8o5 

7-33 

i8-8 

I 

3o-6 

10 

216 

23-7 

-6 

47i 

53* 

1806 

7-33 

ai'6 

I 

368 

10 

343 

27-6 

-3 

57 

60 

1807 

7-33 

19-3 

I 

346 

10 

32-5 

25-5 

-a 

52 

54 

1808 

7-33 

21-3 

I 

33  6 

10 

34-3 

26-4 

3 

5a 

49 

1809 

7-33 

i8-5 

I 

34-4 

10 

ai-5 

24-8 

-3 

54 

57 

1810 

t33 

22-0 

I 

37-3 

10 

24-7 

280 

-7 

54 

61 

1811 

7-33 

22-7 

1 

33o 

10 

358 

27*2 

4 

5o 

46 

181a 

7-33 

21-2 

I 

288 

10 

33-7 

24-2 

-6 

4a 

48 

i8i3 

7-33 

180 

1 

3oi 

10 

321 

23  4 

-8 

49 

57 

i8i4 

7-33 

21*1 

I 

30-9 

10 

33-8 

25-3 

I 

40 

39 

i8i5 

733 

210 

I 

2?8 

10 

33-9 

24-6 

-7 

45 

5a 

1816 

7-33 

17-7 

I 

10 

33-4 

23-0 

-6 

45 

5i 

1817 

7-33 

20-7 

I 

3o-7 

10 

33-7 

25o 

-4 

48 

5a 

1818 

7-33 

21-5 

I 

30-3 

10 

a3-9 

25-2 

0 

43 

43 

1819 

733 

268 

I 

35-7 

10 

390 

3o-5 

5 

56 

5t 

1830 

7-33 
7-54 

a 

39.3 

10 

31-6 

33-6 

16T 

-a 

40 

4a 
67 

Meao  41  jearv, 

|.3o 

3a  8 

8-87 

35a 

-10 

57 
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January  {contintted). 


Ymt. 

Boor. 

A-M. 

T«»p. 

Boor. 

p.  M. 

TMnpi 

Bow. 

p.  M. 

TMl^    Mean. 

Mia. 

Max. 

Hug.. 

i8ai 

7-33 

i3-6 

2 

.U 

10 

180 

0 

0 
-12 

4? 

l832 

700 

ir, 

I 

289 

10 

220 

-10 

53 

x8a3 

7-33 

I 

^t 

10 

25*0 

lit 

4 

47 

43 

i8a4 

7-33 

280 

I 

10 

29-7 

6 

52 

46 

1825 

7-33 

234 

I 

36-5 

10 

272 

29-0 

10 

48 

38 

1826 

700 

241 

I 

321 

10 

23  2 

26-5 

-i4 

52 

66 

1827 

7-33 

170 

2 

^:S 

10 

20-3 

22*1 

-  7 

45 

52 

1828 

7-33 

289 

2 

10 

3o-2 

32-5 

6 

53 

47 

1829 

7'00 

a4-7 

2 

30.4 

9 

282 

27-8 

-  2 

46 

48 

x83o 

7-33 

21-7 

2 

3p3 

9 

23*9 

25-6 

-  5 

48 

53 

i83i 

7-33 

19-0 

2 

29-4 
33o 

9 

211 

23-2 

-  8 

57 

65 

i832 

700 

21-2 

1 

10 

24-3 

26.2 

-  2 

55 

57 

1833 

7-00 

268 

I 

35  6 

10 

Ts 

3o-5 

1 

64 

63 

1834 

7-33 

208 

2 

32.2 

10 

25-5 

2 

57 

55 

1835 

700 

195 

I 

3i'6 

10 

24-4 

25-2 

-a4 

49 

73 

i836 

700 

20-4 

I 

III 

10 

22-8 

24-3 

-  2 

44 

46 

1837 

700 

^1 

I 

10 

20*1 

20-1 

-  4 

45 

IS 

1838 

765 

2 

4f3 

10 

328 

34-9 

10 

56 

1839 

7'o3 

21-7 

1 

319 

9-07 

25o 

26-i 

-  a 

5i 

53 

1840 

700 

i4-6 

I 

254 

9 

176 

19-2 

-11 

4a 

53 

i84i 

660 

275 

2 

34-9 

10 

3io 

3ii 

-12 

5o 

62 

1842 

6-96 

27-3 

205 

38-0 

10 

32-4 

32-6 

4 

52 

48 

1843 

700 

26*3 

100 

37-3 

1000 

30.7 

3f4 

-  6 

55 

61 

1844 

700 

16-2 

I'OO 

24-1 

lo-oo 

181 

19^5 

-  5 

44 

49 

1845 

702 

262 

1-87 

36-8 

9*i4 

280 

30-3 

4 

48 

44 

i846 

722 

24-4 

192 

35-8 

9-06 

aT7 

Iti 

0 

54 

54 

1847 

7 

240 

195 

34-2 

9-00 

26-6 

2 

53 

5i 

1848 

7 

266 

200 

371 

9-00 

29-8 

31-2 

-  6 

49 

55 

1849 

7 

176 

2*01 

29.7 

902 

21-7 

23  0 

-  6 

il 

53 

i85o 

7 

258 

2*00 

371 

9-00 

291 

307 

i3 

53 

40 

i85i 

7 

U'7 

2*04 

369 

9-00 

26-8 

2?6 

0 

53 

53 

i852 

7 

i8-8 

2'00 

3i-6 

9-06 

209 

-  4 

5i 

55 

1853 

7 

24-8 

1 

32-9 

10 

27a 

28-3 

7 

47 

40 

i854 

7 

23-2 

I 

32-2 

10 

273 

276 

3 

48 

45 

1855 

7 

28-5 

1 

35-7 

10 

29-9 

3i-4 

7 

53 

46 

1856 

7 

t3  6 

1 

245 

7 

191 

191 

-  8 

38 

46 

1857 

7 

11-6 

I 

22-6 

7 

34*8 

174 

-18 

U 

57 

1858 

7 

29-4 

I 

39*9 

7 

347 

10 

43 

1859 

7 

'X'. 

12 

3T-6 

10 

271 

25-8 

-i4 

46 

60 

i860 

7 

12 

329 

5 

3ii 

29-0 

-  1 

48 

49 

1861 

7 

22'9 

12 

30-1 

5 

289 

273 

—  4 

43 

47 

1862 

7 

22-2 

12 

29-5 

5 

287 

268 

45 

40 

i863 

7 

282 

2 

3^6 

9 

33o 

320 

275 

55 

48 

1864 

7 

21-6 

2 

34-4 

9 

266 

-  2 

5a 

54 

i865 

7 

180 

1-52 

28-4 

9 

21-3 

25-9 
25-6 

22*6 

-  3 

45 

48 

Mean  45  yean. 

708 

22*3 

1-36 

32-5 

9-12 

269 
268 

-a4 

64 

88 

MeMi66  7ean. 

7-31 

223 

1-33 

32.7 

9-00 

-a4 

64 

88 

96 
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February. 

Yean. 

Hoar. 

A.  M. 

Temp. 

0 

Hoar. 
p.  x. 

Te«p. 

Hoar. 

P   M. 

Temp. 

M«an. 

0 

Min. 

Has. 

£.!.!<». 

0 

0 

0 

0 

0 

1780 

790 

ar3 

36-8 

10 

a4a 

l?l 

6 

54 

48 

1781 

8 

a98 

39-6 

10 

3ii 

0 

54 

54 

178a 

8 

aai 

34a 

10 

a4-5 

269 

a 

53 

5i 

1783 

8 

a8-9 
i4-6 

38-0 

10 

3o-a 

32.a 

-i3 

54 

67 

1784 

7-72 

a83 

10 

i8*8 

ao-6 

-10 

45 

55 

1785 

8 

aa«3 

33-0 

ioi4 

26-4 

ara 

7 

54 

47 

1786 

8 

a3-4 

36-8 

to 

ao-8 
a5o 
37-0 

30*0 

5 

5o 

45 

1787 

8 

a3-9 

34-8 

10 

28-2 

a 

5a 

5o 

1788 

7 

20*9 

la 

3i-8 

6 

268 

0 

45 

45 

1789 

7 

17a 

la 

30-5 

6 

a45 

24-1 

-la 

47 

59 

1790 

7 

a7*o 

la 

34-6 

6 

316 

3ii 

4 

s 

45 

1791 

8 

ai-4 

3io 
33.5 

10 

a4o 

258 

I 

47 

179a 

7 

21-3 

10 

a5.4 

267 

8 

46 

38 

1793 

7 

24-7 

34*8 

10 

27.5 

29-0 

8 

5o 

42 

1794 

7 

ai-3 

34-7 

10 

261 

2r4 

3 

49 

46 

1795 

7 

a3o 

34i 

10 

25-7 

276 

0 

47 

47 

1796 

7 

ap3 

35-8 

5 

a8-8 

286 

a 

5i 

49 

1797 

7 

a9-i 

39-6 

5 

35-9 

34q 
268 

i5 

5a 

37 

1798 

Ti4 

ara 

3i-8 

5o4 

27-4 

-  I 

5o 

5i 

1799 

7-14 

aio 

3a-5 

5o4 

a5-3 

26-3 

a 

47 

45 

1800 

7 

23a 

34-3 

7 

3o*o 

29a 

3 

5o 

47 

i8of 

7 

a6-o 

3i-7 

9 

3o-4 

a8-4 

0 

66 

66 

i8oa 

7 

^A'A 

34-3 

1 

a6-4 

-  a 

60 

62 

i8o3 

7 

a8-5 

la 

38-3 

34-1 

33-6 

6 

64 

58 

1804 

7 

a3-7 

39.0 

9 

a6-6 

39-8 

8 

56i 

48i 

i8o5 

7 

a3  6 

4i-3 

10 

a6-7 

3o-5 

4 

58 

54 

1806 

7 

a8-3 

43-5 

10 

3i-3 

34-4 

10 

66 

56 

1807 

7 

ai.4 

36-7 

10 

37-4 

a8-5 

-3i 

5i| 

55 

1808 

7 

ar8 

38-7 

10 

39.5 

3ao 

9 

63 

54 

1809 

7 

i6-7 

396 

10 

ai-a 

a5'8 

-9 

56 

65 

1810 

7 

a5o 

43-8 

10 

T, 

3a.7 

3 

68 

65 

i8it 

7 

a3a 

33-3 

10 

ar3 

a 

48 

46 

i8ia 

7 

a3i 

3aa 

10 

a5-7 

aro 

5 

5[ 

46 

i8i3 

7 

aa6 

33-5 

10 

a59 

a7  3 

a 

4a 

40 

1814 

7 

a5a 

35-7 

10 

a8o 

39-6 

4 

48 

44 

i8i5 

7 

i8-5 

3i-4 

10 

a3a 

M'^ 

3 

4i 

38 

1816 

7 

a4a 

34-4 

10 

a6-6 

a8-4 

0 

52 

5a 

1817 

7 

i46 

a6i 

10 

18-7 

IO-8 

-la 

44 

56 

1818 

7 

i5a 

a6-3 

10 

ao'a 

26-6 

-  5 

5o 

55 

1819 

7 

aro 

37-4 

10 

3oi 

3i5 

10 

60 

5o 

i8ao 

7 

a6-7 
a3-2 

I 

36-a 

10 

a8-8 
a7'0 

3o6 
28-3 

I 

49 

48 

Maao  4k  yean, 

raa 

ia9 

350 

B-96 

68 

1 

81 
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Tav. 

Hoar. 

A.  M. 

T.»p. 

Hoar. 

p.  M. 

I 

Tamp. 

Boor. 

p.  M. 

Tamp. 

Maao. 

MiD. 

Max. 

Raoga 

1821 

7 

0 

27-1 

36*6 

10 

T, 

3.% 

0 

7 

0 
46 

0 
39 

182a 

7 

23-2 

I 

33-2 

10 

277 

2 

52 

56 

1893 

7 

171 

I 

288 

10 

20-5 

22'I 

-  2 

46 

48 

1834 

7 

25-2 

12 

35  8 

10 

28-4 

29-8 

0 

52 

52 

1825 

7 

25'9 

I 

38-7 

10 

28-7 

3i-i 

4 

5i 

4? 

i8a6 

7 

27-1 

I 

371 

10 

30-6 

31-6 

-i5 

56 

71 

1827 

7 

25*9 

2 

35-3 

10 

28  3 

^•t 

-  2 

49 

5i 

1828 

7 

33-5 

2 

44-8 

10 

36o 

i4 

66 

46 

1829 

6-5o 

i6-i 

2-5o 

28-5 

9 

21-3 

22*0 

-  2 

40 

42 

i83o 

7 

21-2 

2 

342 

9 

239 

26-4 

-  3 

54 

57 

i83i 

7 

19-4 

2 

32-1 

9 

22-3 

24-6 

5 

45 

4o 

i832 

7 

24-0 

f 

33o 

10 

267 

27-9 

-  6 

58 

64 

i833 

7 

20-2 

1 

32-6 

10 

25o 

25.9 

6 

5o 

44 

i834 

7 

29.9 

2 

28-9 

10 

321 

34.0 

^ 

56i 

5o 

1835 

7 

19-2 

I 

10 

22-4 

23-5 

-  5 

57 

62 

i836" 

7 

i3-3 

I 

23-4 

10 

171 

170 
26-6 

-  8 

45 

53 

x837 

7 

226 

I 

3l-2 

10 

26-0 

-  1 

45 

46 

i838 

659 

18-9 

1-93 

2r7 

10-26 

23-2 

23-3 

7 

48 

4i 

1839 

7 

25o 

I 

36o 

9 

293 

3o-i 

4 

49 

45 

j84o 

6*96 

2t5 

> 

38-4 

9 

3i-7 

32-5 

-  4 

57 

61 

i84i 

618 

20'9 

3r5 

2'00 

34-8 

io-4i 

24-3 

267 

3 

54 

5i 

1842 

679 

2-00 

43-8 

to- 00 

34-5 

36-6 

12 

60 

48 

i843 

700 

l5'2 

I'OO 

25-4 

lo-oo 

175 

194 

-3 

4a 

45 

,844 

6*99 

24-9 

100 

39-1 

9-31 

3o-3 

314 

5 

53 

45 

i845 

7 

214 

1*88 

376 

9-13 

26-7 

28-6 

-  I 

58 

59 

i846 

7 

i8-7 

192 

32.7 

9-09 

22'2 

24-5 

-  2 

48 

5o 

1847 

7 

21-8 

I  97 

356 

901 

270 

281 

-  2 

5o 

52 

i848 

7 

207 

2«00 

36- 1 

9-00 

25-2 

27-3 

1 

49 

48 

1849 

7 

i4'6 

1-98 

3i-3 

900 

21-3 

22-4 

-  6 

47 

53 

i85o 

7 

25-7 

2-00 

40-0 

900 

3oi 

3i-9 

I 

55 

54 

i85t 

7 

26-5 

200 

391 

900 
896 

3o-3 

32-0 

I 

5o 

% 

1862 

7 

23o 

2-02 

36-5 

27-5 

29-0 

2 

5o 

i853 

7 

289 

246 

I 

36-4 

10 

3io 

3ii 

10 

t 

39 

i854 

7 

I 

33i 

10 

27-9 
22*0 

28-5 

8 

46 

1855 

7 

19-9 

I 

28-4 

10 

23-6 

-16 

4i 

57 

i856 

7 

i8-7 

I 

30-4 

7 

24-5 

24-5 

0 

45 

45 

1857 

7 

289 

I 

4i-5 

7 

33-6 

34-7 

3 

67 

64 

1858 

7 

20-I 

I 

3io 

7 

25- 1 

25-4 

0 

48 

48 

1859 

7 

25*0 

12 

36o 

10 

3ii 

307 

3 

54 

5i 

i860 

7 

21-5 

12 

307 

5 

30-5 

276 

-  4 

49 

53 

1861 

7 

28*2 

12 

38-3 

5 

36-3 

34-3 

-  9 

5i 

60 

1862 

7 

21-6 

12 

334 

5 

3i-7 

280 

10 

U 

34 

i863 

7 

25-9 

2 

33-7 

9 

3o7 

3oT 

-  7 

5o 

57 

1864 

7 

24.9 

2 

37-3 

9 

30  2 

3o-8 

-  4 

48 

52 

i865 

7 

22-4 

1-52 

34-1 

9 

26-5 

277 

0 

5i 

5i 

Mean  45  years, 

696 

23l 

1-33 

34-5 

9*11 

273 

28-3 

-16 

67 

83 

Mean  86  years. 
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23l 

;  '*^* 

347      9"o3 

2ra 

28-3 

-16 

68 

84 
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Tmt. 

Hoar. 

Tanpi 

How. 

p.  M. 

0 
457 

Hour. 

P.M. 

Tonp.    Mean. 

Min. 

Mas. 

Kaago. 

1779 

7-72 

35'-9 
3a-6 

10 

35% 

3?-9 
38-5 

0 
la 

e! 

5! 

1780 

800 

421 

10 

33o 

lai 

56* 

44 

17»I 

793 

m 

44-6 

10 

35f 

«9 

§ 

40 

178a 

800 

4f2 

10 

30-6 

35o 

10 

53 

1783 

7-8o 

3a-6 

42-3 

10 

33-0 

36-0 

5 

66 

61 

1784 

785 

297 

u 

10 

3i-3 

34-3 

-5 

62 

67 

1785 

790 

27-3 

10 

28-3 

3ii 

8 

5i 

43 

1786 

?•« 

35-3 

49-4 

10 

387 

4ii 

»7 

75 

58 

1787 

34-8 

46-5 

10 

364 

39.3 

17 

61 

44 

1788 

6-48 

3l-2 

12 

43-2 

6 

37-8 

37-4 

9 

60 

5i 

1789 

6-47 

3a-6 

12 

427 

6 

38o 

378 

? 

55 

46 

1790 

6-56 

3i-3 

12 

4a-5 

6 

36-8 

36-9 

60 

55 

1791 

6-56 

36i 

12 

47-8 

6 

42-6 

4ai 

i4 

63 

49 

179a 

7-00 

33^ 

44-8 

10 

36-9 

38-4 

aa 

6a 

4b 

1793 

700 

3a-4 

45-8 

10 

36-5 

38-2 

7 

71 

64 

1794 

7-00 

3a'a 

46i 

10 

36-4 

38a 

5 

70 

65 

1795 

7*oo 

29*2 

4r5 

10 

340 

34-9 

16 

63 

47 

1796 

6-3a 

27-9 

407 

5-64 

337 

34-1 

6 

57 

5i 

1797 

6-32 

3a-o 

43-8 

5-64 

38-6 

38i 

i4 

58 

44 

1798 

6-40 

3a  0 

43-8 

5-48 

377 

37-8 

18 

64 

46 

»799 

6-4o 

a5-3 

37-7 

5-5o 

^ 

3i-3 

4 

59 

55 

1800 

618 

287 

4a^ 

9 

36-3 

6 

el 

55 

1801 

618 

36o 

47-4 

9 

m 

4io 

aa 

60 

38 

180a 

618 

3a.3 

i-5o 

45-8 

9 

38a 

i5i 

64 

48i 

i8o3 

7-00 

3ao 

437 

7 

367 

37-5 

3 

71 

66 

1804 

618 

a8'o 

47-3 

9 

32-0 

35-8 

5 

64 

U 

i8o5 

618 

3a-3 

5r4 

10 

37-5 

4o-4 

16 

74 

1806 

618 

a4-9 

4v4 

10 

29-3 

31*9 

8 

60 

5a 

1807 

618 

a5-4 

44-0 

10 

20^ 

33b 

11 

53 

4a 

1808 

618 

3a^ 

48-0 

10 

35-3 

387 

i4 

63 

49 

1809 

618 

280 

460 

10 

3oi 

35a 

7 

63 

57 

1810 

618 

46-5 

10 

32-4 

35-6 

«7 

56 

39 

1811 

6*18 

33-7 

1 

47-5 

10 

371 

394 

10 

7a 

s 

i8ia 

618 

ado 

37-5 

10 

3o-2 

3Ta 

0 

6a 

6a 

i8i3 

6*18 

a8-5 

38-4 

10 

3o-2 

3a-4 

8 

6a 

54 

i8i4 

618 

27-a 

4o-5 

10 

3o-9 

3ao 
35-6 

5 

66 

61 

181S 

618 

3r4 

40-9 

10 

34-4 

i3 

59 

46 

1816 

618 

a7-a 

S-8 

10 

3o-3 

3a*4 

5 

66 

55 

1817 

618 

27-3 

10 

3ro 

3a-4 

8 

48 

40 

1818 

618 

29-5 

40-9 

10 

32-5 

34-3 

i3 

58 

45 

1819 

a*i8 

25-0 

35-4 

10 

39-4 

SI 

1 

5o 

4i 

i8ao 

618 

287 

4o-5 

10 

3a.4 

68 

65 

Mmuh  4s  j«Mrt. 

6^ 

3o7 

1-27 

43a 

9'o3 

34a 

36o 

.5 

75 

80 
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March 

(conHnued). 

Tmc 

Hoar. 

A.  M. 

T#«^ 

Hour. 

F.  M. 

Tempi 

Hoor. 

p.  M. 

Taa^ 

Mmh. 

Mhi. 

BUS. 

lUDf. 

0 

0 

0 

0 

0 

0 

0 

i8ai 

618 

J7-3 

4I? 

10 

34-4 

33-0 
4o-3 

II 

58 

47 

iSaa 

7-00 

35-7 

10 

38o 

21 

63 

42 

i8a3 

618 

tl 

4o-2 

10 

32-6 

33-9 

0 

60 

60 

1824 

6*18 

43-8 

10 

33-3 

4o-8 

17 

58 

41 

i<25 

618 

33-8 

49-6 

10 

371 

21 

69 

48 

i8a6 

700 

3o-5 

I 

Si 

10 

340 

35i 

14 

54 

40 

1827 

6t8 

3a-o 

10 

35-4 

36o 
38-8 

i4 

63 

u 

1838 

618 

32^ 

47-0 

10 

36-7 

i3 

69 

1899 

5-33 

27-0 

39-3 

9 

3I-0 

324 

lOj 

69 

s 

i83o 

618 

34-5 

Ar^ 

9 

35-7 

39-, 

17 

V 

i83t 

618 

35-5 

48-6 

9 

39^ 

41-2 

18 

62 

44 

i832 

700 

32-4 

43-4 

10 

34-3 

367 

J 

60 

5i 

i833 

7-00 

268 

4o-3 

10 

33o 

33.4 

64 

70 

i834 

618 

3i-o 

12 

45-4 

10 

357 

37-4 

18 

62 

44 

i835 

7 

268 

390 

10 

3io 

32-3 

-9 

58 

^ 

i836 

7 

25-7 

35i 

10 

3oi 

3o-3 

I 

52 

45 

i837 

7 

288 

391 

10 

3i7 

33-2 

56 

5i 

i838 

6-3? 

34-3 

«'97 

^-6 

10-42 

38o 

'rs 

20 

61 

41 

1839 

3o« 

44-4 

9 

355 

7 

66 

U 

i84o 

6i3 

32-6 

44-3 

9 

35-1 

37-3 

14 

7« 

i84i 

606 

3i-6 

44-3 

io-3o 

35-0 
4o-3 

37-3 

12 

67 

55 

1843 

6^3 

3ri 

2o3 

5ri 

10 

42-8 

16 

71 

5S 

f843 

67a 

288 

097 

37-8 

5-40 

32-6 

33i 

8 

49 

41 

1844 

6-65 

359 

I-07 

46-0 

9-07 

37-4 

398 

i3 

65 

n 

1845 

6-98 

32-2 

1-98 

5o-3 

911 

370 

398 

18 

76 

1846 

3i-7 

1-92 

48-4 

9-00 

35-8 

38-6 

8 

66 

58 

1847 

26^ 

«'97 

41-6 

9*00 

3oo 
3f8 

33o 

u 

55 

44 

i848 

27-7 

198 

42-0 

9 

33-8 

7 

61 

54 

1849 

32-8 

2*OI 

44-5 

9 

36-6 

38-0 

16 

66 

5o 

i85o 

298 

»'99 

43-8 

9 

33-2 

35-6 

8 

61 

53 

i85i 

32-3 

193 

46-5 

9*o3 

367 

38-5 

19 

68 

49 

i852 

3oi 

198 

'M 

9*oi 

33^ 

35-5 

10 

57 

47 

i853 

34-5 

10 

37*2 

U-i 

12 

61 

49 

1854 

3i-9 
3o-3 

421 

10 

34-5 

17 

64 

47 

i855 

4v4 

10 

3r8 

34-5 

i5 

54 

39 

i856 

25-3 

35-5 

7 

3r6 

3o-8 

3 

46 

43 

i857 

28-3 

398 

7 

33-4 

33-8 

2 

57 

55 

i858 

28a 

^ 

7 

34-8 

34-3 

0 

64 

64 

1859 

34-1 

12 

10 

4o*o 

4o*3 

10 

58 

48 

186b 

32-3 

12 

435 

5 

43-3 

39-7 

>9 

63 

44 

1861 

32-0 

12 

41-7 

5 

^t 

38-2 

8 

69 

61 

1863 

3o-i 

12 

m 

5 

36o 

20 

S 

3o 

1863 

26*4 

9 

31-6 

3ii 

^ 

52 

46i 

i864 

7 

31-6 

43-0 

9 

36-3 

37-0 

i4 

55 

4i 

186S 

6-5o 

35i 
3io"* 

r5a 

1-32 

47-5 
43*2 

9 

39-1 

4o-6 
365 

17 

62 

45 

Mean  45  years. 

6^ 

9*01 

35-3 

-9 

76 

85 

MeaD87jeart, 

6-69 

3o-8 

129 

43a 

9*02 
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36a 

-9 

76 

85 
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Ymt. 

Hour. 

A.  M. 

Tamp. 

Bo«r. 

KM. 

TMip 

Bo«r. 

P.M. 

Temp. 

Mmo. 

Min. 

Mas. 

Rug.. 

1779 

8 

4-6 

k 

10 

46*8 

5?7 

0 

24 

8S 

5§ 

1780 

8 

4r8 

10 

42-2 

46i 

22 

65 

43 

1781 

8 

44-0 

54-0 

10 

43-3 

471 

21 

66 

45 

1781 

8 

48-6 

58a 

10 

48-2 

5i7 

25 

76 

5i 

1783 

8 

44-3 

55i 

lO 

45i 

482 

27 

84 

57 

'^. 

7^ 

39-6 

^:: 

10 

li 

4^7 

ao 

70 

5o 

1785 

4o-4 

10 

45-8 

25 

82 

57 

1786 

41-6 

54-5 

10 

46^ 

il 

70 

5i 

1787 

h 

44-6 

56-6 

10 

46-1 

49-1 

84 

61 

1788 

U'^ 

55-2 

6-32 

5o-o 

49-8 

27 

11 

U 

1789 

5-96 

4o-4 

13 

54-6 

6-32 

48-8 

47*9 

3r 

76 

45 

1790 

6 

398 

12 

520 

6 

46-2 

46o 

28 

70 

42 

1791 

6 

A^'4 

12 

587 

6 

5ii 

507 

3i 

74 

43 

179a 

7 

43^ 

55-4 

10 

457 

47-9 

28 

7» 

43 

1793 

7 

44- 1 

57-8 

10 

47a 

497 

3o 

73 

43 

1794 

7 

^tA 

57-4 

fO 

46-4 

487 

25 

78 

53 

1795 

7 

4i-5 

56-4 

10 

M'^ 

47-6 

18 

72 

54 

1796 

6 

43*8 

57-7 

6 

5l7 

5i[ 

32 

78 

46 

1797 

6 

4i-9 

55-6 

6 

49-3 

48-9 

32 

77 

45 

1798 

6 

43o 

57^ 

6 

5o-2 

5oi 

28 

76 

48 

»799 

6 

377 

54i 

6 

45o 

45-6 

23 

74 

5i 

1800 

5-3o 

42-3 

56a 

9 

s; 

49*3 

3o 

77 

47 

1801 

5-3o 

4oa 

57'o 

9 

47-4 

3i 

70 

39 

1803 

5-3o 

401 

I -So 

58-9 

9 

45-5 

47-8 

26 

73 

47 

i8o3 

700 

44-4 

57-9 

7 

49-2 

5o-5 

29 

72 

43 

1804 

5-3o 

38-5 

58-7 

9 

44-3 

^T^ 

21 

S 

58 

i8o5 

5-3o 

4i-9 

f5o 

62-3 

10 

46-6 

5o-3 

34 

% 

1806 

5-3o 

35i 

53-3 

10 

4i-2 

43-2 

i? 

67 

1807 

5-3o 

39-3 

54-0 

10 

44-2 

45-8 

72 

46 

1808 

5-3o 

4r5 

57« 

10 

45-5 

48-2 

23 

77 

54 

1809 

5-3o 

38-6 

59-2 

10 

43-3 

470 

25i 

75 

49i 

1810 

5-3o 

Avu 

^'A 

10 

457 

5o-4 

28* 

U 

5i 

]8ii 

5-3o 

38-7 

53-0 
53-3 

10 

43-4 

45-3 

25 

43 

1812 

5-3o 

39-0 

10 

42-5 

44-9 

25 

78 

53 

i8i3 

5-3o 

407 

55-0 

10 

45-3 

47-2 

26 

68 

42 

i8i4 

5-3o 

AvA 

55-4 

10 

447 

47-2 

32 

75 

43 

i8i5 

5-3o 

39-4 

52-2 

lO 

43-3 

45o 

3o 

70 

40 

x8td 

5-3o 

!^l 

52-4 

10 

397 

42-3 

25 

77 

52 

1817 

53o 

53-5 

10 

42-6 

44-5 

23 

76 

53 

1818 

5-3o 

36-5 

477 

10 

39^ 

411 

28 

62 

34 

1819 

5-3o 

37-8 

53-2 

10 

42-0 

44-3 

27 

70 

43 

i8ao 

5-3o 

38a 

53-9 

10 

43f 

45i 

20 

82 

62 

Meaa  42  yaan, 

- 

620 

4.1 

1-40 

55-6 

909 

45-2 

47-3 

18 

84 

66 
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April  (corUinued) 

Ymi. 

Hoar. 

A.  M. 

T.-,. 

How. 

p.  M. 

Tonp. 

Ho«r. 
r.  x. 

Tamp. 

Meaa. 

Mio. 

Max. 

JUof. 

i8ai 

5-3o 

3^41 

10 

3S-6 

0 
4io 

0 
34 

6g 

0 
42 

i8aa 

5-3o 

392 

537 

10 

43-7 

45-5 

24 

75 

5i 

1823 

5-3o 

4oo 

56-0 

10 

43-8 

46-6 

24 

75 

5i 

x8a4 

5-3o 

ir; 

55-6 

10 

44-4 

46-6 

28 

72 

44 

1825 

5-3o 

587 

10 

45-7 

47-8 

25 

73 

48 

1826 

700 

36o 

498 

10 

4o'8 

42-2 

n 

6i 

44 

1827 

5-3o 

42-5 

57-0 

10 

45-6 

48-4 

27 

7H 

461 

1828 

5oo 

36-4 

53-7 

9 

43-5 

44-5 

26 

71 

45* 

1829 

5oo 

^ 

53-8 

9 

45-5 

45-9 

2? 

70 

41 

i83o 

53o 

587 

9 

48-8 

5i-4 

77 

49 

i83i 

5-3o 

44-7 

55-5 

9 

48o 

49-4 

3i 

68 

37 

i832 

700 

37-7 

49-5 

10 

40-9 

4^7 

18 

70 

52 

i833 

700 

4i-3 

59-5 

10 

48-4 

ti 

37 

77 

5o 

1834 

5-3o 

4iJ 

12 

57-> 

10 

46-4 

27 

75 

48 

i835 

700 

39-6 

5o-4 

10 

42-7 

44'i 

22 

7* 

49 

x836 

7-00 

u; 

5ii 

10 

I4.I 

44-4 

21 

66 

45 

i837 

6-52 

53o 

900 

10'52 

45-3 

28 

65 

37 

i838 

6-22 

38o 

m 

4i-5 

42-9 

27 

69 

42 

1839 

5-67 

4o-5 

9 

47-9 

48-9 

23 

72 

49 

1840 

5-97 

40'2 

56-9 

9 

47^ 

480 

21 

75 

54 

i84i 

6i3 

392 

2-07 

5o-7 

10-20 

42-6 

44-2 

26 

64 

38 

1842 

600 

4a-7 

2-00 

58-6 

10 

470 

4ts 

22 

79 

57 

1843 

700 

43*1 

i-oo 

52*9 

10 

444 

23 

u 

46 

,844 

6^ 

460 

I '20 

64*2 

9-03 

5i-4 

53-9 

20 

65 

i845 

6-05 

4o-3 

'V> 

585 

9-o3 

45-1 

480 

29 

80 

5i 

1846 

620 

ro 

X 

§3 

9-02 

47-7 

49^1 

24 

84 

60 

1847 

6 

9-34 

4r4 

444 

II 

80 

% 

1848 

6 

38-8 

1-97 

55-6 

9-02 
893 

44-2 

46-2 

25 

7« 

1849 

6 

37-8 

52-4 

42-2 

44-1 

23 

66 

43 

i85o 

7 

377 

491 

lo-oo 

377 

41-5 

22 

66 

44 

i85i 

6 

402 

Its 

53-9 

9*oi 

45o 

46-4 

28 

66 

38 

1852 

678 

38-7 

5oT 

9^92 

4r3 

43-4 

25 

63 

38 

1853 

7 

4r-o 
40-6 

53-7 

10 

43-9 

46-5 

28 

70 

42 

i854 

7 

5o-8 

10 

43-0 

44-8 

23 

72 

49 

i855 

7 

40-3 

52-6 

10 

45-6 

46-2 

22 

72 

5b 

i856 

7 

44-7 

55-8 

7 

4^1 

21 

26 

71 

45 

1857 

7 

38-9 

5o-5 

7 

440 

17 

62 

45 

i858 

7 

40-4 

12 

54-3 

10 

45-7 

46-8 

26 

69 

43 

1859 

7 

37-6 

12 

52-3 

10 

44-8 

44-9 

26 

72 

46 

i860 

7 

4o-5 

12 

5o-5 

5 

49*7 

46-9 

26 

63 

37 

1861 

7 

43-6 

12 

53i 

5 

52-7 

49*8 

28 

68 

4o 

1862 

7 

4oo 

12 

5i-2 

5 

5l-2 

47-8 

27 

75 

48 

1863 

7 

4ai 

53o 

9 

470 

47-4 

26 

70 

44 

1864 

7 

407 

54-9 

9 

45-3 

470 

3o 

65 

35 

1865 

6 

40-6 

J-5o 
1-43 

55.5 

9 

457 

47-2 

32 

70 

38 

Mean  45  yean, 

627 

4oi 

54-1 

9*20 

45- f 

46-5 

11 

85 

74 

Mean  87  years, 

6-24 

46'6 

r4i 

548 

9-14 

45.1 

46^9 

11 

85 

74 

Digitized  by 


Google 


208 


Meteorology  of  New  Haven. 


May. 


Year. 

Hoar. 

A.   M. 

Temp. 

Hour, 
p.  x. 

Temp 

Hour. 

p.  M. 

Temp. 

UWL 

Mia. 

Mu. 

Raofe. 

1779 

7 

5Va 

e^a 

10; 

5^7-8 

6U 

4S 

8§ 

4§ 

1780 

7 

55-8 

67-8 

10 

56-3 

600 

35 

87 

5a 

1781 

7 

55o 

66-5 

10 

53-4 

58-3 

3o 

8al 

5a* 

178a 

7 

55-7 

67-7 

10 

56a 

59.9 

38 

86^ 

48i 

1783 

7 

55-3 

66-6 

10 

55i 

59-0 

38 

89 

5i 

1784 

694 

53-0 

65-8 

10 

53-4 

57-4 

37 

89 

5a 

1785 

7 

48-5 

6a-5 

10 

5a^ 

54-5 

37 

79 

4a 

1786 

7 

5i-5 

64-7 

10 

54-5 

56-9 

39 

8a 

43 

1787 

7 

5o*i 

64a 

10 

540 

56-1 

37 

81 

M 

1788 

5-85 

5i-i 

la 

64-8 

7 

59-a 

58-4 

37 

8a 

45 

1789 

5-89 

48-3 

la' 

6a-6 

7 

55-3 

55-4 

38 

79 

41 

1790 

6 

Sa-o 

la 

67-6 

7 

57-9 

59-2 

35 

77 

4a 

1791 

6 

5a-3 

la 

1,1 

7 

611 

6r4 

39 

87 

48 

179a 

7 

53-8 

10 

56-7 

59-3 

34 

li 

57 

1793 

7 

54-3 

698 

10 

58-7 

609 

33 

56 

1794 

676 

54-4 

68-7 

10 

57-3 

601 

3i 

86 

55 

1796 

6 

5i-3 

64o 

7 

56-4 

57-a 

4o 

73 

33 

1797 

6 

49-3 

63i 

7 

57-0 

56-5 

33 

73 

40 

1798 

5-93 

54a 

69-6 
66-8 

6-83 

6a.7 

611 

40 

83 

43 

1799 

593 

49-2 

6-84 

57-8 

57-9 

33 

87 

54 

1800 

4-66 

5o-8 

6a-5 

9 

58-7 

57-3 

34 

75 

4i 

i8oi 

693 
4-66 

56-7 

69a 

7 

6ri 

6i-3 

40 

& 

53 

i8oa 

5oa 

64-9 

9 

54a 

56-4 

33i 

46k 

i8o3 

7-00 

48-1 

65-9 

7 

55.7 

56-6 

3o 

77 

47 

1804 

4-66 

5a-a 

70-9 

9 

56-4 

59-8 

39 

81 

4a 

i8o5 

4-66 

48-3 

r5o 

71-5 

10 

53-9 

579 

3a 

83 

5i 

1806 

4^ 

48-6 

i-5o 

7i*a 

10 

540 

57-9 

35 

88 

53 

1807 

4^ 

47-5 

660 

10 

5ia 

54-9 

35 

78 

43 

1808 

4-66 

49-5 

64a 

10 

5a-4 

55i 

38 

77 

39 

1809 

4^ 

51-7 

68-4 

10 

5a7 

57-6 

40 

79 

39 

1810 

4-66 

48o 

47-5 

73-0 

10 

53-5 

58-5 

35 

90 

55 

1811 

4-66 

i-5o 

65-7 

10 

5a-5 

55a 

34 

77 

43 

i8ia 

4^ 

45-3 

58-7 

10 

48-4 

5o-8 

3a 

71 

U 

i8i3 

4-66 

47-8 

608 

10 

5a.a 

53-6 

37 

73 

i8i4 

4-66 

53a 

687 

10 

567 

59-5 

38 

81 

43 

i8i5 

4-66 

44-8 

598 

10 

49a 

5i-3 

35 

85 

5o 

1816 

4^ 

45a 

61 'O 

10 

497 

5»-o 

3o 

79 

n 

1817 

4^ 

45a 

601 

10 

56i 

5f8 

36 

7a 

1818 

4-66 

47-3 

61 -5 

10 

5ii 

53-3 

36 

76 

40 

1819 

4^ 

48-6 

618 

10 

50-6 

537 

35 

70 

35 

i8ao 

4-66 

48-4 

601 
65-8 

fO 

517 

53-4 

33 

76 

43 

Mean  4i  years. 

5-70 

50-7 

i55 

9-19 

54-9 

571 

3o 

93 

63 
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May  {com 

Hnued) 

Y.mr. 

Hoar. 

A.]f. 

Temp. 
5I.2 

Hoar. 

p.  M. 

Tampc 

Hoar. 

W.  M. 

Temp. 

Mean. 

Min. 

Max. 

RMge. 

0 
47 

l8ai 

TOO 

2 

64-5 

10 

55.2 

5?.3 

39 

8§ 

1822 

4*66 

50-9 

2 

68-1 

10 

56-7 

58-6 

37 

82 

45 

1823 

4*66 

5i-6 

2 

629 

10 

5»-4 

55  3 

32 

85 

53 

1834 

466 

49-1 

2 

6?-8 

10 

53-8 

5r3 

32 

75 

43 

1825 

TOO 

54-2 

2 

10 

54-1 

58o 

33 

79 

46 

1826 

700 

5ti 

I 

728 

10 

614 

63-8 

38 

92 

54 

1827 

466 

46-4 

2 

64-4 

10 

54-0 

54-9 

35 

78 

43 

1828 

4*00 

5o-4 

3 

67-5 

9 

54-4 

57-4 

4o 

86 

46 

1839 

4-00 

5l-2 

3 

68-7 

9 

58-3 

594 

36 

86 

5o 

i83o 

4'00 

521 

3 

68-2 

9 

56-4 

58*9 

33 

73 

40 

i83i 

466 

53-3 

12 

68-3 

9 

56-7 

59-4 

35 

84 

49 

i832 

700 

^?6 

1 

6?^8 

10 

5ii 

53-2 

33 

72 

s 

t833 

7-00 

1 

10 

55-6 

590 

38 

8r 

i834 

4-66 

48-2 

12 

63-3 

10 

52-4 

54-6 

3i 

74 

43 

1835 

700 

5io 

1 

621 

10 

55-6 

56  2 

37 

82 

45 

i836 

7*oo 

52-6 

I 

64-9 

10 

55-3 

5t6 

3o 

81 

5i 

i837 

6-75 

5o-6 

203 

65o 

9*79 

52-3 

56o 

27 

79 

52 

i838 

700 

5oo 

1 

6o-5 

lO-OO 

53-2 

54-6 

36 

70 

34 

1839 

5oo 

5io 

I 

65- 1 

9-00 

55o 

570 

32 

83 

5i 

i84o 

5i3 

49-9 

I 

66-7 

900 

54-7 

57-1 

38 

84 

46 

i84i 

600 

49-2 

2-3i 

6r4 

996 

52-6 

544 

35 

76 

4i 

1842 

6o5 

496 

220 

6i-8 

lO-OO 

54-4 

55-3 

33 

76 

43 

1843 

6-00 

49.9 

2«00 

68-6 

lO-OO 

54-9 

57-8 

36 

87 

5i 

,844 

5-73 

54-9 

186 

71-1 

9-13 

607 

622 

1? 

86 

47 

1845 

6*00 

499 

195 

70-1 

9-o5 

549 

58-3 

94 

59 

]846 

6-00 

52.9 

193 

67-4 

9*00 

57-2 

59.2 

35 

78 

43 

1847 

612 

5oo 

1-73 

676 

?98 

54-0 

57-2 

38 

78 

4o 

i848 

600 

54-8 

1-97 

66-6 

58-3 

59.9 

39 

83 

4i 

1849 

600 

tl 

1-97 

627 

909 

52-4 

547 

38 

81 

43 

i860 

700 

100 

595 

ID- 00 

So-o 

539 

33 

83 

5o 

]85i 

6-37 

1^:? 

2-25 

64-5 

9-93 

5io 
545 

56-1 

II 

85 

56 

1852 

7 

1 

63o 

10 

5ra 

79 

4i 

1853 

7 

53-8 

I 

66-2 

10 

54-7 

58-2 

38 

82 

44 

i854 

7 

54-7 

I 

66-3 

10 

569 

59-3 

33 

78 

45 

1855 

7 

53-5 

I 

65-4 

10 

53.3 

57-4 

33 

81 

48 

i856 

7 

532 

I 

6r2 

7 

55  8 

56-7 

37 

84 

47 

i857 

7 

49-1 

I 

608 

10 

5i-6 

53  8 

37 

81 

^i 

i858 

7 

49-> 

12 

60M 

10 

53-3 

54  a 

34 

72 

38 

1859 

7 

5r4 

12 

64*8 

10 

56-0 

57-4 

36 

85 

49 

i860 

7 

5i.7 

12 

65-2 

5 

627 

602 

38 

77 

39 

i86f 

6-5o 

5o-o 

12 

622 

5 

60-5 

57-6 

35 

76 

4i 

1862 

7 

535 

12 

66-2 

5 

65-3 

617 

37 

83 

46 

i863 

7 

559 

2 

66-7 

9 

590 

60.5 

37 

89J 

52l 

1864 

7 

540 

12 

66-0 

10 

548 

58-3 

37 

n 

52* 

i865 

6 
6i5 

5io 
5i-7 

r5o 

65-0 

9 

56o 
55-4 

57-3 

40 

46 

Meao  45  yeare. 

1-37 

65-2 

930 

574 

27 

94 

67 

Meao86jeart, 

5-92 

5l2 

1-46 

65-5 

9-^ 

55-2 

5t3 

27 

94 

67 

27 
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June* 


Tur. 

Boar. 

A.  M. 

Tmi^ 

Hoar. 

p.  M. 

Toap. 

Hour. 

P   M. 

ToMp. 

HMD. 

Min. 

Mu. 

Raof. 

1779 

7 

6^7-1 

78-8 

10 

6l-. 

,u 

sS 

0 

94* 

0 

44i 

1780 

7 

63-2 

75-8 

10 

62-7 

672 

4i 

% 

53 

1781 

7 

63i 

74-3 

to 

61-9 
65-5 

66-4 

49 

39i 

178a 

7 

66-5 

78-0 

10 

70-0 

52 

9H 

U\ 

1783 

7 

66^ 

78.5 

10 

65-5 

-JOrO 

5o 

93 

43 

1784 

7 

62a 

77-6 

10 

64-2 

68-0 

4i 

98 

57 

1785 

7 

63-9 
63-8 

78-3 

10 

66-3 

69-5 

4i 

^ 

54 

1786 
1787 

7 
7 

77^ 
760 

10 
10 

67-5 
63-0 

^ 

5i 
35 

g 

53 

1788 

6 

12 

74-4 

7 

66-6 

681 

45 

93 

48 

1789 

6 

622 

12 

76-4 

7 

7I-0 

69-9 

47 

9» 

45 

1790 

6 

63-8 

12 

78-2 

7 

702 

707 

5o 

U 

4o 

1 791 

6 

61 -4 

12 

75-7 

7 

68-5 

68-5 

48 

4o 

1792 

7 

6o-5 

74a 

10 

62-9 
65-5 

65-9 

43 

98 

55 

1793 

7 

63-6 

77-1 

10 

687 

43 

97 

54 

1794 

7 

62-0 

74-9 

10 

63-6 

66-8 

47 

»7 

40 

1796 

6 

6i-3 

75-4 

7 

67-5 

681 

46 

87 

4i 

1797 

6 

58-9 

76-6 

7 

69-3 

68-3 

45 

g 

^ 

1798 

607 

63-4 

727 

7 

69K) 

70-4 

48 

40 

1799 

607 

621 

78-8 

7 

69-6 

70-3 

45 

9< 

49 

1800 

4-5o 

6f5 

77-1 

9 

68-0 

68-9 
68-5 

43 

9« 

48 

1801 

7'Oo 

61 -4 

761 

7 

S?1 

42 

t 

5i 

1 80a 

4-5o 

617 

750 

9 

677 

$ 

36 

i8o3 

6-67 

629 
63*8 

77-8 

7 

710 

70-6 

% 

5o 

1804 

5-00 

77-0 

9 

67-9 

69*3 

55 

34 

i8o5 

4-5o 

58-8 

i-5o 

]%\ 

10 

64-6 

67-5 

46 

88 

4a 

1806 

4-5o 

602 

i-5o 

10 

65-5 

68-0 

40 

89 

% 

1807 

4-5o 

56-3 

75-6 

10 

62-5 

64*8 

46 

u 

1808 

4-5o 

tl 

76-7 

10 

65-4 

677 

48 

40 

,809 

4-5o 

77-2 

10 

617 

65-9 

44 

90 

46 

1810 

4-5o 

6o-o 

79-0 

10 

647 

670 
66-6 

46 

90 

U 

1811 

4-5o 

6o-o 

760 

10 

63-8 

48 

t 

4a 

1813 

4-5o 

59-3 

72.3 

10 

62-9 
66-3 

64-8 

49 

33 

i8i3 

4-5o 

6it 

73-0 

10 

66-8 

47 

87 

40 

i8i4 

4'5o 

58-6 

72-9 

10 

63-6 

65-0 

46 

79 

33 

i8i5 

4-5o 

57-0 
53-8 

721 

10 

62-6 

64-2 

47 

86 

i! 

1816 

4-5o 

68-4 

10 

58-8 

6o-3 

35 

88 

1817 

4-5o 

55-4 

6b-o 

10 

60-3 

612 

42 

79 

37 

i8t8 

4-5o 

5^9 

76-0 

10 

64-1 

667 

49 

V, 

4a 

1819 

4-5o 

59-7 

729 

10 

64-9 

65-8 

56 

37 

i8ao 

45o 

5r4 

75-6 

10 

63-0 

65-3 

46 

9« 

45 

Mmo  4i  y^stM, 

"TeT 

61  1 

I^I 

75-9 

920 

65-4 

67-5 

35 

98 

63 
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June  {cont 

inued) 

• 

YCM. 

Hour. 

A.  M. 

Temp. 

Hour. 

p.  M. 

2 

Temp. 

0 
747 

Hour. 

F.  M. 

Temp 

Mean. 

Mio. 

Max 

Range. 

1831 

4-5o 

5^9-6 

10 

eSo 

6S-8 

4? 

8! 

35 

i8aa 

4-5o 

58a 

a 

74-4 

to 

63o 

65-2 

46 

86 

4o 

i8i3 

4-5o 

58-3 

2 

762 

10 

63i 

65-9 

42 

88 

46 

1834 

700 

62-6 

a 

72-8 

9 

62-5 

660 

44 

85 

4i 

1825 

700 

659 

2 

77-4 

9 

671 

701 

5o 

93 

43 

1826 

700 

62-4 

I 

75-5 

10 

65-7 
6f8 

679 

5o 

Ih 

4i 

1827 

4-5o 

56-2 

2 

738 

fO 

63-9 
70-5 

42 

4ii 

1828 

4-00 

62*2 

3 

801 

9 

69-2 

8 

1? 

40" 

1829 

4oo 

59-7 

3 

72.5 

9 

64-3 

65-5 

35 

i83o 

4-5o 

587 

a 

74-4 

9 

65-3 

661 

49 

86 

37 

i83[ 

4-5o 

64-2 

2 

79-0 

9 

680 

70-4 

47 

tl 

44 

1832 

700 

600 

I 

71-2 

10 

600  '  63 7 

44 

42 

i833 

700 

57-8 

I 

706 

10 

61  9     63-4 

62  5  ;  64-8 

4t 

80 

39 

1834 

4-5o 

58-7 

2 

73-1 

10 

48 

85 

37 

1835 

700 

622 

I 

717 

10 

624 

65-4 

47 

81 

34 

1836 

700 

58o 

I 

69-3 

10 

609 
62-8 

627 

4a 

83 

41 

i837 

628 

599 

a 

707 

973 

64-5 

49 

82 

33 

i838 

6o3 

64T 

179 

761 

IO-38 

66-4 

689 

56 

89 

39 

1839 

5oo 

571 

I'OO 

71-2 

900 

620 

634 

46 

82 

36 

i64o 

5-00 

59-0 

I'OO 

75-4 

900 

64-1 

66a 

46 

87 

4i 

]84i 

6-00 

65o 

2 '07 

77-4 

IO'I2 

680 

701 

5o 

tl 

4a 

1842 

5-86 

58-9 
61-6 

207 

72-3 

1004 

620 

64-6     45 

37 

1843 

7-00 

I  00 

726 

1000 

637 

660 

36 

90 

54 

1844 

601 

6f8 

ao3 

74-8 

902 

66-5 

677 

48 

90 

4a 

1845 

6-00 

59.3 

ao3 

791 

9-08 

649 

678 

43 

too 

57 

1846 

6*oo 

597 

ao4 

75i 

907 

63-6 

66f 

47 

83 

36 

1847 

617 

602 

178 

76-3 

I0-20 
906 

63-3 

666 

47 

92 

45 

i848 

6-00 

6f4 

a-o3 

75-8 

65- 1 

674 

46 

93 

47 

1849 

6-25 

61 -4 

173 

760 

9-81 

656 

677 

5o 

I? 

45} 

i85o 

7 

635 

t 

770 

lo-oo 

63-4 

680 

44 

4i 

i85i 

7 

617 

I 

74-3 

10 

6f3 

65-8 

45 

85 

4o 

i852 

7 

62-2 

I 

73-3 

10 

63-3 

66-3 

45 

94 

49 

i853 

7 

63-2 

1 

75i 

10 

63-9 

67-4 

44 

5o 

i854 

7 

62-3 

I 

739 

10 

65o 

671 

4a 

45 

i855 

7 

64-0 

I 

717 

10 

618 

65-8 

49 

93 

44 

i856 

7 

65o 

I 

74-6 

7 

70-4 

70-0 

45 

89 

44 

1857 

7 

S3 

1 

690 

10 

59-5 
65  6 

62-5 

44 

86 

36 

i858 

7 

12 

74-a 

10 

677 

44 

9' 

47 

1859 

7 

59-4 

la 

71-3 

10 

618 

64-2 

37 

U 

53 

i860 

7 

625 

la 

74-9 

5 

7^7 

700 

49 

39 

1861 

6 

617 

12 

74a 

5 

72-4 

Ui 

5i 

85 

34 

1862 

7 

6r4 

12 

721 

5 

71-6 

47 

89 

4a 

i863 

7 

609 

2 

73-3 

9 

63-1 

65-8 

48 

9a 

44 

i864 

6 

64-2 

r8o 

78-2 

9 

68-2 

70-a 

4i 

102 

61 

i865 
Mean  45  years, 

6 
6if 

64-1 

61-2 

r5o 
1-44 

78-4 

9 
9-28 

68-4 

70-3 

52 

9»i 

4o\ 

74-3 

647 

66-7 

36 

102 

66 

Mean  86  yeare, 

5-88 

611 

1-53 

75  I 

9*24 

65- 1 

671 

35 

102 

67 
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Meteorology  o/Neto  Savett, 


July, 


Yean. 

Hoar. 

A.M. 

Temji. 

Hour, 
p.  M. 

Tamp. 

Hoar. 

P   M. 

Temp. 

Mean. 

Mia. 

Max. 

Raoge. 

1778 

0 
696 

82'^8 

10 

0 
701 

0 
74-2 

0 
5o 

^ 

4? 

1780 

706 

84-3 

10 

7-»-7 

75-9 
746 

58 

96i 

m 

1781 

711 

818 

10 

709 

55 

100 

45 

1782 

66-4 

77-4 

10 

670 

70-3 

55 

90 

35 

1783 

67-4 

792 

10 

66-6 

711 

45 

93 

48 

1784 

66-5 

79^9 

10 

68-8 

71-7 

52 

91 

40 

1785 

67-3 

807 

10 

67-7 

?.;? 

55 

^* 

47 

1786 

65-9 
64-5 

8r5 

10 

6?6 

52 

37* 

1787 

7 

789 

10 

?4t 

47 

67 

40 

1788 

6 

68-2 

12 

80-9 

7 

73-7 

54 

94 

40 

1789 

6 

671 

12 

83-3 

7 

735 

746 

58 

94 

36 

1790 

6 

63-0 

8o-5 

9 

69-1 

709 

53 

93 

40 

1791 

6 

628 

12 

79-6 
78-6 

7 

l^'l 

71-4 

53 

9" 

38 

1792 

7 

65-3 

10 

70-6 

52 

9» 

40 

1793 

7 

68-5 

8r2 

10 

69-9 

73-2 

56 

96 

40 

1794 
1796 

7 
6 

65-9 
65-8 

790 
8o-6 

10 

7 

67-7 
72-4 

712 
?5l 

52 

58 

93 
9« 

4f 
33 

»797 

6 

681 

83-3 

7 

75-9 

60 

95 

35 

1798 

6o3 

65-4 

8l-2 

7 

720 

lit 

52 

101 

49 

1799 

6o3 

66-9 

82-5 

7 

74-2 

52 

94 

42 

1800 

4-66 

65-8 

827 

9 

74-5 

74-3 

52 

100 

48 

1801 

700 

68-6 

789 
8i-5 

9 

74-3 

739 

52 

97 

45 

1802 

4-66 

66-6 

2-5o 

9 

708 

73-6 

52 

94 

A2 

i8o3 

600 

683 

83-8 

7 

74-6 

75-6 

54 

1^ 

37 

1804 

5oo 

645 

76-7 

9 

71  1 

70-8 

53 

35 

i8o5 

4-66 

635 

83-7 

10 

71-8 

73-0 

52 

85 

40 

1806 

4-66 

6r4 

808 

10 

681 

701 

47 

42 

1807 

466 

65-7 

810 

10 

7o3 

72-3 

53 

32 

1808 

466 

66-3 

796 
78-8 

10 

69-7 

719 

52 

^ 

4o 

1809 

466 

600 

10 

64-3 

67-7 

5i 

35 

1810 

4-66 

6i-5 

806 

10 

663 

695 

5i 

89 

38 

1811 

4-66 

654 

78-1 

10 

69-8 
659 
696 
65-8 

711 

46 

1^ 

48 

1812 

4-66 

607 

75-8 

10 

67-5 

48 

38 

i8i3 

4-66 

65  0 

780 

10 

700 
68-5 

53 

9» 

38 

I8i4 

4-66 

62*2 

776 

10 

44 

65 

41 

i8i5 

4-66 

658 

78-3 

10 

t?1 

71-3 

53 

89 

36 

1816 

466 

5r4 

74-3 

10 

65o 

46 

8i 

36 

1817 

4-66 

607 

755 

10 

65-5 

67-2 

5o 

83 

33 

1818 

4-66 

64-9 

787 

10 

69-0 

70-0 
70  3 

55 

92 

37 

1819 

4*66 

63i 

801 

10 

678 

48 

92 

44 

1820 

4-66 

672 
65-4 

811 

10 

70-3 
69-8 

729 
71-8 

53 
44 

93 

4o 

Maao  4(  years, 

-f^ 

1-72 

79-8 

9^29 

,  101 

57 
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Jvly  {continued 

1. 

Year. 

Hour. 

A.  X. 

Tamp. 

Hoar. 

p.  M. 

Tamp. 

0 

Hoor. 

p.  M. 

Tanp. 

0 

Maan. 

0 

Mio. 

Mu. 

■Unfa 

0 

0 

0 

0 

183 1 

4-66 

597 

2 

77-2 

10 

64-7 

672 

5i 

87 

36 

1822 

466 

64-3 

2 

79*7 

10 

68-6 

709 

^ 

85 

36 

1823 

4-66 

66-0 

I 

808 

10 

683 

71-7 

90 

35 

1824 

7 

68-8 

2 

787 

9 

68- 1 

?^1 

58 

90 

32 

1825 

7 

72-1 

2 

84-7 

9 

72-7 

56 

96 

40 

1826 

7 

671 

2 

79-5 

9 

69-2 

71*9 

52 

88 

36 

1827 

4-66 

628 

2 

770 

10 

672 

690 

54 

86 

32 

1828 

4-00 

64-5 

3 

79.9 

9 

•»o-3 

;t-6 

58 

U 

32 

1829 

4oo 

63-2 

3 

77-1 

9 

676 

69-3 

52 

34 

i83o 

4-66 

67-3 

2 

80*8 

9 

707 

729 

5i 

9H 

Mk 

i83i 

4-66 

65-9 
66-5 

12 

801 

9 

71*0 

72-3 

5o 

86 

36 

i83a 

7 

1 

77-2 

10 

66  1 

g? 

48 

% 

4a 

i833 

7 

66-0 

I 

76-9 

10 

685 

52 

37 

1834 

7 

679 

I 

78-4 

10 

711 

72.5 

5o 

V, 

40 

i835 

7 

679 

' 

76-7 

10 

672 

71-3 

52 

35 

i836 

7 

672 

I 

75-9 

10 

6?-7 

709 

54 

88 

34 

i837 

6*io 

63  3 

2 

77-0 

10 

68-7 

54 

84 

3o 

i838 

6-21 

680 

196 

808 

IO-33 

71-7 

73-5 

^ 

32 

1839 

5 

65-3 

804 

9 

710 

72-2 

32 

1840 

5 

64-6 

I 

8i-5 

9 

702 

72-1 

55 

9' 

36 

i84i 

6 

65-8 

204 

% 

10-06 

698 

71-6 

56 

89 

33 

1842 

6 

t% 

203 

I0'02 

71-1 

728 

56 

89 

33 

1843 

7 

I  00 

76-0 

lO-OO 

682 

70-2 

52 

'^ 

39 

1844 

601 

663 

195 

7T7 

932 

697 

71-2 

53 

3a 

1845 

6 

64-4 

1-99 

83- 1 

9-05 

71-1 

729 

48 

98 

5o 

i846 

6 

663 

2'04 

795 

9*02 

70-5 

7ri 

53 

94 

41 

1847 

627 

676 

]-8i 

84  5 

10  21 

70-5 

74-2 

56 

21 

37 

1848 

600 

65  3 

2'00 

77-4 

9*00 

687 

70-5 

56 

4? 

1849 

612 

65-8 

1-85 

79-5 

9-44 

693 

71-5 

53 

U 

i85o 

700 

696 

100 

7b-8 

lO-OO 

69-5 

72-6 

54 

34 

i85f 

6-61 

66-8 

2-45 

793 

ioo5 

69-5 

719 

54 

88 

34 

i852 

7 

68-5 

1 

77-6 

10 

tl 

72-0 

53 

t 

37 

i853 

7 

660 

I 

73-2 

10 

68-7 

53 

29 

1854 

7 

710 

I 

808 

to 

720 

74-6 

56 

95 

39 

1855 

7 

70-2 

« 

786 

to 

69-5 

72-8 

53 

94 

41 

i856 

7 

69-2 

, 

70- 1 

7 

74-8 

74-4 

56 

SI 

36 

1857 

7 

67-4 

I 

769 

7 

721 

721 

49 

36 

i858 

7 

64o 

12 

76-7 

10 

68-8 

^:? 

% 

90 

4i 

1859 

7 

634 

12 

75-1 

10 

65-7 

u 

^^ 

i860 

7 

66-4 

12 

756 

5 

74.9 

7r3 

58 

3o 

1861 

6 

66-4 

12 

78-3 

5 

77-6 

74i 

56 

92 

36 

1862 

7 

66-7 

12 

78-4 

5 

77-2 

74-1 

54 

t 

40 

i863 

7 

70-4 

2 

78-5 

9 

74-8 

74-6 

60 

28 

1864 

6 

69-0 

1-84 

82-4 

9 

73  I 

74-8 

53 

9' 

38 

i865 

6 

67-5 

r5o 

78-5 
788 

9 

69-5 

71-8 

5i 

9ii 

4oJ 

Mean  45  years, 

618 

66-6 

i-4i 

yi9 

701 

71-8 

46 

99 

53 

Mean  86  yean, 

595 

66-0 

1-56 

793 

ya4 

70*0 

71-8 

U 

lOI 

57 
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August 


T««r. 

Hoar. 

Tump. 

0 

Ho«.   lTe„p. 

Hour. 

p.  M. 

Temp. 

Mmii. 

0 

MiD. 

i»- 

Euifo. 

0 

0 

0 

0 

0 

1778 

6 

68-3 

8ia 

10 

70-5 

73-3 

5i 

97 

46 

1780 

7 

72*0 

828 

10 

7»-4 

757 

53 

9? 

45 

1781 

7 

69-0 

00"0 

811 

10 

67-8 

72-6 

55 

93 

38 

1782 

7 

8ri 

10 

00  0 

73.1 

5o 

9a 

4a 

1783 

7 

797 

10 

7I-0 

5i 

94 

43 

1784 

676 

65-6 

8i-i 

10 

69-5 

721 

49 

9« 

4a 

1785 

681 

64-9 
6a3 

79-0 
75-9 

10 

67*6 

70-5 

5i 

% 

43 

1786 

6-83 

to 

64-7 

67.6 

M 

45 

1787 

6-5o 

63-3 

780 

10 

66-5 

69-3 

5o 

9« 

41 

1788 

6 

65- 1 

797 

7 

717 

722 

53 

92 

39 

1789 

6 

672 

la 

8i-2 

7 

72-8 

737 

54 

95 

41 

1790 

6 

66ti 

la 

80-8 

7 

7a'o 

73o 

52 

t 

43 

1 791 

6 

64-5 

la 

78a 

7 

71-8 

71-5 

52 

37 

179a 

7 

63 1> 

22.1 

10 

66-6 

69-5 

47 

9» 

45 

1793 

7 

65-7 

10 

68-4 

71-5 

5i 

90 

39 

1796 

I 

65-8 
63-7 

7?-6 
780 
79-6 

10 

7 

68a 
71-2 

712 
71-3 

52 

5i 

94 

4a 
41 

1797 

6 

653 

7 

71 -o 

72-0 

49 

38 

1798 

6 

Ul 

82-3 

7 

76-4 

762 

54 

96 

4a 

>799 

6 

8r3 

7 

73-2 

73-3 

5i 

9> 

41 

1800 

5i6 

63-6 

2 

769 

9 

70-6 

70-4 

49 

5 

4o 

1801 

6-66 

64-7 

2;? 

7 

708 

71-5 

§ 

46 

i8oa 

5i6 

670 

a-5o 

9 

708 

73-1 

9« 

36 

i8o3 

600 

65-4 

v^ 

7 

75-5 

73-4 

§ 

9' 

4a 

1804 

5oo 

64-5 

9 

708 

707 

88 

33 

i8o5 

6'oo 

69a 

816 

6 

78-2 

76.3 

55 

t 

38 

1806 

5i6 

6io 

770 

10 

670 

687 

5o 

34 

1807 

5i6 

646 

79-3 

10 

Ui 

711 

49 

«7 

38 

1808 

5i6 

576 

77-5 

10 

668 

47 

87 

40 

1809 

5i6 

6o-4 

796 

10 

657 

68-6 

43 

87 

A^ 

1810 

5i6 

61 -8 

76-5 

10 

65-9 

681 

48 

85 

37 

1811 

5i6 

6i-6 

76a 

10 

66-2 

680 

5o 

87 

37 

iSia 

5i6 

617 

75-0 

10 

65-3 

67-3 

47 

82 

35 

i8[3 

5i6 

65-4 

??.1 

10 

71-5 

72-2 

55 

87 

32 

1814 

5i6 

63-5 

10 

67-5 

692 

47 

85 

38 

i8[5 

5i6 

61-4 

7r3 

10 

65-1 

66-3 

52 

85 

33 

1816 

5i6 

608 

76-2 

10 

657 

676 

40 

86 

46 

1817 

5i6 

6ai 

761 

10 

66-3 

68-2 

46 

85 

U 

1818 

5i6 

600 

75-8 

10 

64-4 

667 

48 

84 

1819 

5i6 

62*9 

777 

to 

66-8 

69.1 

47 

89 

4a 

1830 

5- 16 

617 

74-5 

10 

66-2 

67-5 

5o 

90 

4o 

Mmo  4i  yean. 

5-88 

64-5 

1-65 

787 

910 

69*2 

708 

4o 

98       58 
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T«M. 

Hour. 

A.  M. 

TWDp. 

Hoor. 

p.  M. 

Twnpi 

Hoor. 

p.  M. 

Temp. 

MeuL 

-i. 

Max 

IUdko. 

0 

0 

0 

0 

0 

0 

3§ 

1821 

5i6 

627 

8o-5 

10 

69-4 

OO'O 

54 

§ 

i8aa 

5i6 

58-3 

77-a 

10 

64-8 

5o 

35 

1823 

5i6 

63-6 

7V7 

10 

65-8 

T. 

48 

^ 

4i 

1824 

7 

65-6 

74-0 

77-3 

9 

65-5 

49 

37 

1825 

7 

67-2 

9 

68*9 

711 

sT 

9» 

4i 

1826 

5i6 

65i 

75o 

10 

r. 

697 

f^ 

8a 

27 

1827 

5i6 

611 

757 

10 

67-5 

93 

43 

1828 

5oo 

63-1 

2-5o 

8j-4 

9 

71-5 

72-3 

52 

?4 

1829 

5oo 

680 

2-5o 

76-3 

9 

692 

71-2 

5i 

i83o 

5i6 

64-2 

78-5 

9 

676 

701 

5i 

88} 

U 

i83i 

5i6 

67-1 

8i-3 

9 

7f4 

733 

5o 

1? 

39 

i832 

7 

65-3 

75-9 

10 

65-8 

69-0 

46 

37 

i833 

7 

64-1 

75-9 

10 

670 

69*0 

4o 

88 

48 

i834 

7 

62-6 

76a 

10 

681 

r. 

3! 

89 

5o 

i835 

7 

64-4 

74-a 

10 

661 

87 

44 

i836 

7 

601 

7r4 

10 

64-1 

65-5 

43 

87 

44 

1837 

6-3o 

628 

75-. 

10 

64*9 
68-6 

67-6 

48 

90 

4a 

i838 

5-90 

66-8 

190 

78-6 

io-5o 

71-3 

57 

^ 

33 

i83o 

5io 

64o 

100 

75-9 

9 

676 

69:1 

53 

33 

]84o 

5oo 

65-2 

i-oo 

79-7 

9 

70'o 

71-6 

54 

88 

34 

i84i 

600 

66-3 

2-39 

78-8 

10 

71-3 

7ri 

55 

85 

3o 

1842 

6i5 

64-4 

2*02 

76-4 

10 

670 
68-5 

696 

53 

82 

29 

j843 

700 

67-1 

i-oo 

74-8 

10 

701 

55 

87 

32 

1844 

601 

64-5 

189 

77-8 

9*oo 

701 

708 

5o 

88 

38 

i845 

6-0O 

66-2 

2-00 

8r3 

905 

71-9 

73-5 

53 

89 

36 

1846 

6-00 

64*8 

2*00 

78-6 

9*02 

702 

71-4 

53 

U 

37 

i847 

6*22 

63'9 

1-93 

975 

67-5 

70-0 

it 

37 

i848 

6-00 

63-2 

2-00 

79-0 

9 

68-8 

70-3 

86 

33 

1849 

6x)o 

63-9 

2X)0 

78-3 

9 

ts; 

70-5 

55 

83 

28 

i85o 

7*oo 

65-7 

I'OO 

74-8 

10 

68-7 

5o 

83 

33 

i85i 

689 

63-7 

276 

74-7 

10 

661 

68-3 

53 

83 

3o 

i852 

7 

63-2 

1 

74-1 

10 

64-3 

67» 

48 

78 

3o 

i853 

7 

667 

I 

75-J 

10 

67-3 

697 

52 

87 

35 

i854 

7 

65-3 

I 

77-6 

10 

67-6 

70-a 

5o 

t 

46 

1855 

7 

63*9 

I 

74-5 

10 

64-8 

677 

42 

40 

i856 

7 

64-5 

I 

74-1 

7 

678 

68-8 

48 

82 

34 

1857 

7 

660 

1 

75-7 

7 

698 
65-6 

70-5 

55 

88 

33 

i858 

7 

60-6 

12 

73-9 

10 

66-7 

4o 

84 

44 

1859 

7 

6i-2 

12 

75-4 

10 

65i 

67-6 

5o 

84 

34 

i860 

7 

66-8 

12 

760 

5 

75-3 

7»7 

53 

87 

34 

i86r 

6 

64-7 

12 

75-9 

5 

73-9 

71-5 

53 

90 

37 

1862 

7 

661 

12 

Zt 

5 

77-9 

74-0 

49 

97 

48 

1863 

7 

698 

2 

9 

73-2 

74-5 

5o 

98 

48 

1864 

6-5o 

67-0 

'•79 

T^ 

9-5o 

697 

71-9 

5o 

Ts 

40 

i865 

6 

63-4 
64^6"" 

1-56 

9 

920 

67-6 
68-4 

69a 

43 

45 

1  Mean  45  years. 

627 

1-47 

77'0 

700 

39 

98 

59 

Mean  86  years, 

6*07 

64-5 

1-56 

77-8 

915 

68-8 

70-4 

39 

98 

59 
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Septetnber. 


Tear. 

Hoar. 

Temp. 

Hoar. 

p.  M. 

Temp. 

Hoor. 

P.M. 

Temp. 

Mau. 

MUl 

Mu. 

Hof*. 

1779 

6-42 

55% 

,r. 

10 

5;^ 

6.% 

4 

8§ 

i 

1780 

7 

54-1 

71-4 

10 

577 

611 

39 

85 

I7»i 

7 

57-3 

71-8 

10 

58-3 

62-5 

44 

84 

40 

1782 

7 

6o-5 

74-5 

10 

611 

65-4 

44 

92 

48 

1783 

7 

5a-3 

665 

10 

54-8 

57-9 

3o 

79 

49 

1784 

7 

57-9 

71 -2 

10 

58i 

62-4 

34 

87 

53 

1785 

7 

54-4 

690 

10 

56-5 

600 

40 

82 

42 

1786 

7 

55o 
54-6 

71-5 

10 

59-4 

62-3 

35 

84 

49 

1787 

6-73 

69-0 

10 

57*1     6o-2 

36 

85 

49 

1788 

665 

58-6 

12 

71 -2 

628 

65-2     65-0 

39 

9^ 

5i 

1789 

6-65 

57-3 

12 

7'? 

6-29 

64-0    647 
65-5  1  65-2 

4o 

82 

4a 

1790 

6o3 

58i 

12 

72-3 

6-27 

36 

86 

5o 

I79» 

6o3 

56-8 

12 

68-2 

626 

62a 

62-4 

38 

82 

44 

179a 

7 

5r3 

679 

10 

56-3 

58-8 

35 

84 

49 

1793 

7 

577 

72-4 

10 

6o-4 

63-5 

37 

88 

51 

1794 

7 

Ui 

74-4 

10 

617 

65-2 

38 

9' 

53 

1796 

6 

701 

670 

64-3 

63-6 

42 

h 

4f 

1797 

6 

53-0 

711 

670 

63-3 

62-5 

36 

88 

52 

1798 

6-17 

U^ 

73-5 

667 

66-2 

66-2 

37 

85 

48 

«799 

617 

694 

667 

63*9 

64'o 

4i 

89 

48 

1800 

6 

58-8 

701 

7 

64-9 

64-6 

45 

84 

39 

1801 

6 

610 

75-7 

7 

677 

681 

38 

r, 

5i 

i8oa 

6 

596 

74t 

9 

63-8 

65-8 

4o 

47 

i8o3 

6 

546 

726 

7 

65i 

64-1 

40 

83 

43 

1804 

5-66 

591 

727 

9 

64-9 

65-6 

34 

88 

54 

i8o5 

5-66 

59-4 

I  50 

75-2 

10 

64-5 

66-4 

40 

87 

47 

1806 

5-66 

lU 

73-6 

10 

62-3 

64-6 

38 

85 

47 

1807 

5^ 

71-9 

10 

57-9 

608 

43 

81 

38 

1808 

5-66 

54-9 
49-5 

73i 

10 

600 

627 

3i 

84 

53 

1809 

5-66 

74-1 

10 

56-2 

600 

36 

81 

45 

1810 

5-66 

56o 

73-4 

fO 

6o-3 

63-2 

4o 

82 

42 

i8ti 

5-66 

565 

71-3 

10 

607 

628 

4o 

84 

44 

1812 

5-66 

5ao 

667 

10 

56-3 

58-3 

34 

U 

45 

i8i3 

5-66 

6ro 

72-5 

10 

65-8 

66-4 

48 

38 

t8i4 

5-66 

56-3 

681 

10 

6o-3 

6i-6 

4o 

83 

43 

]8i5 

5-66 

53o 
5o! 

670 

10 

58-2 

597 

36 

81 

45 

1816 

5^ 

65-4 

10 

56-8 

57^ 

28 

80 

52 

1817 

5-66 

56-3 

70-3 

10 

610 

62-5 

4t 

83 

42 

1818 

5-66 

520 

68-8 

10 

567 

65-4 

36 

80 

44 

1819 

5-66 

6o-5 

72-5 

10 

63i 

46 

9' 

45 

1820 

5-66 

569 

73-9 

10 

618 

64-2 

37 

85 

48 

Mean  4i  jeart, 

617 

56-3 

I  50 

71-3 

"9^04" 

611 

629 

28 

92 

64 
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September  {continued). 


Tear. 

Hoar. 

Temp. 

Hoar. 

p.  M. 

Temp. 

Hoor. 

p.  M. 

Temp. 

MeM 

Mio. 

Max. 

BMP. 

0 

0 

7S0 

0 

^0 

0 

0 

1821 

5-66 

540 

10 

611 

62-7 

40 

82 

42 

182a 

5-66 

58-1 

73-7 

10 

629 

64o 
6o3 

36 

85 

49 

1823 

5-66 

54-2 

68-7 

10 

58-T 

37 

84 

47 

1824 

700 

5?6 

696 

9 

60-1 

63i 

34 

84 

5o 

1825 

700 

69-4 

9 

59-8 

626 

40 

82 

42 

1826 

566 

58-5 

68-5 

10 

616 

62-9 

42 

82 

40 

1827 

566 

57-2 

70-5 

10 

611 

629 
64-3 

44 

80 

36 

1828 

5-00 

56-3 

2-5o 

72*0 

9 

64-6 

44 

^ 

46 

1829 

5oo 

52-3 

2-5o 

71*0 

9 

Ul 

609 

3i 

55 

i83o 

566 

57-6 

70*4 

9 

62T 

34 

78 

44 

i83t 

700 

59-6 

689 
67-6 

10 

627 

63-7 

38 

83 

45 

i832 

7-00 

546 

10 

59-4 

6o-5 

35 

79 

44 

i833 

7*oo 

568 

693 

10 

59.5 

61-9 
6i-8 

35 

89 

54 

i834 

7-00 

56-9 

l^t 

10 

6o5 

27 

86 

53 

1835 

700 

51-7 

10 

55-9 

58o 

32 

79 

47 

t836 

700 

57-3 

67-3 

10 

59-8 

6i-5 

32 

82 

5o 

i837 

611 

5f6 

67-7 

10 

54-9 
6p5 

58i 

35 

84 

J? 

1838 

700 

578 

67-3 

10 

62*2 

35 

78 

1839 

600 

55-2 

71-2 

9 

609 

62-4 

4o 

82 

42 

i84o 

5-6o 

529 

689 

9 

57-9 

59-9 

36 

80 

44 

i84i 

TOO 

60-4 

68-8 

10 

63-5 

64-2 

43 

81 

38 

1842 

700 

54-8 

66-9 
68-5 

10 

578 

59-8 

3i 

U 

48 

1843 

700 

59-1 

10 

6i-3 

62-9 

33 

53 

,844 

611 

56-4 

1-91 

73.2 

9 

627 

64? 

38 

85 

47 

i845 

6- 00 

545 

198 

69-8 

903 

6o5 

616 

38 

81 

43 

i846 

6*oo 

Ut 

2*00 

75-7 

9*02 

65-2 

66-8 

38 

88 

5o 

184? 

6*oo 

200 

68-8 

908 

59-8 

6i-6 

38 

82 

44 

1848 

6-24 

54-5 

2'0O 

69-4 

9-32 

6o-5 

6i-5 

36 

83 

47 

1849 

600 

53-7 

197 

69-9 

912 

5o-7 

6f  I 

44 

86 

42 

i85o 

700 

57-4 

l-OO 

694 

lO'OO 

58-5 

618 

40 

79 

39 

]85t 

6-56 

56-3 

2-79 

72-4 

9-82 

6r8 

63-5 

3t 

88 

57 

1852 

7 

56-4 

67-0 

lO 

595 

610 

^ 

79 

4o 

1853 

7 

58-8 

681 

10 

66-4 

62-4 

82 

47 

i854 

7 

^S 

680 

10 

6o4 

62-5 

40 

85 

45 

1855 

7 

69-4 

10 

6o-5 

62*2 

39 

85 

46 

i856 

7 

585 

70'i 

7 

638 

64- 1 

37 

81 

'44 

1867 

7 

572 

671 

7 

6i-5 

61  9 
6o5 

35 

82 

47 

1858 

7 

54-3 

12 

67-3 

10 

^l 

32 

82 

5o 

1859 

7 

54-5 

12 

65-9 

10 

58-9 
62-8 

36 

li 

38 

i860 

7 

576 

12 

66-T 

5 

647 

35 

47 

1861 

6 

58-5 

12 

70-0 

5 

69*2 

65-9 

44 

80 

36 

1862 

7 

60.7 

12 

710 

5 

69.5 

671 

37 

79 

42 

i863 

7 

56-0 
54-6 

67-5 

9 

66-3 

616 

37 

82 

45 

1864 

6 

f5o 

684 

9 

591 

607 

40 

79 

s 

i865 

6 
646 

60-5 
566 

i-5o 

73-4 

9 

64-8 

66-2 

39 

87 

Mean  45  years. 

1-37 

69-4 

9-19 

60-9 

623 

27 

90 

63 

Meao86  7ean, 

6-32 

56-4 

1-43 

70-3 

9-II 

6i-o 

626 

27 

92 

65 

28 
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October, 


Yew. 

Hoar. 

A.  M. 

Temp. 

Hour, 
p.  M. 

Te«p. 

Hoar. 

P.M. 

Tempi 
5^3 

Mean. 
55.3 

Mio. 

Mn. 

Ku|.. 

1778 

7 

48-9 

63-6 

10 

3S 

8? 

5l 

1780 

7 

47-7 

6a-6 

10 

495 

53-3 

3i 

71 

40 

1781 

7 

46'Q 
4a-5 

621 

10 

49-7 

47-2 

3o 

77 

47 

178a 

7 

56-1 

in 

44-7 

a6 

7« 

45 

1783 

7 

42-8 

56-4 

10 

45-4 

48a 

3o 

70 

40 

1784 

7 

43-6 

57-2 

10 

46-6 

49-1 

27 

74 

47 

1785 

7 

45- 1 

59-7 

10 

48-4 

5ri 

a5 

75 

5o 

1786 

7 

46-9 

626 

10 

5l-2 

536 

a5 

80 

55 

1787 

7 

407 

55-3 

10 

44i 

46-7 

aa 

70 

48 

1788 

6o3 

461 

12 

585 

6 

53-2 

52-6 

aa 

73 

5i 

1789 

6o3 

41-9 
46-6 

12 

53-4 

6 

5?-8 

48-2 

26 

66 

40 

1790 

7 

12 

60-3 

6 

53-6 

28 

77 

S 

1 791 

7 

43-2 

12 

56-3 

6 

5o7 

5o-i 

28 

76 

1792 

7 

470 

621 

10 

5o-2 

53  1 

27 

76 

% 

1793 

7 

43-4 

60-4 

10 

471 

5o3 

21 

77 

1794 

7 

42-6 

58-9 
58-5 

ID 

46-2 

49-> 

27 

71 

44 

1796 

6-5o 

46  5 

6o3 

53-3 

5r8 

33 

71 

38 

1797 

6-50 

4f9 

57-3 

6-03 

50-0 

%\ 

28 

75 

47 

1798 

660 

iu 

62*2 

6 

55-6 

23 

71 

48 

'799 

660 

577 

6 

53  6 

53x) 

27 

74 

47 

1800 

6a5 

45-5 

59-0 

9 

54-1 

52'0 

32 

% 

37 

iBoi 

700 

457 

60-9 
643 

7 

55o 

53-9 
56-6 

23 

5o 

1 80a 

700 

5oo 

7 

55-4 

28 

76 

48 

i8o3 

TOO 

48-6 

62-3 

7 

57-3 

56-1 

32 

76 

44 

1804 

6-25 

46-3 

58-2 

9 

499 

5i-5 

35 

73 

38 

i8o5 

6a5 

4a6 

60-0 

10 

464 

49-7 

28 

7« 

5o 

1806 

6a5 

43-4 

64*2 

10 

4t6 

5T.7 

% 

78 

49 

1807 

6a5 

467 

628 

10 

49-5 

53o 

76 

56 

1808 

6-a5 

44'Q 
5a5 

6o-5 

10 

4r8 

5ii 

22 

78 

56 

1809 

6-25 

69.1 

10 

55-0 

58-9 

29 

83 

54 

1810 

6-a5 

4i-4 

6o-5 

10 

45-7 

t\ 

21 

80 

59 

1811 

6a5 

5i-3 

62.7 

10 

54-5 

28 

80 

5i 

i8ia 

6-25 

^1 

59^0 

10 

49-1 

t% 

28 

73 

45 

i8i3 

6-25 

47-3 

sii 

10 

495 

27 

66 

s 

i8i4 

6-25 

43-7 

60-3 

10 

4ro 

5o-3 

28 

73 

i8i5 

625 

ir 

5r7 

10 

46-6 

49-0 

a6 

78 

5a 

1816 

6-25 

45-0 

U^ 

10 

490 

sTa 

a8 

69 

4i 

1817 

6-25 

411 

10 

43-1 

471 

a6 

69 

43 

i8i8 

6-25 

4i-4 

58-8 

10 

Art 

471 

a8 

69 

4i 

1819 

625 

42-9 

57Q 
57-5 

10 

Am 

49-3 

a6 

77 

5i 

i8ao 

6-25 

44-9 

10 

4ti 
49-7 

^ 

a5 

70 

45 

Mean  4f  years, 

6-58 

45i 

1-27 

59-7 

895 

at 

83 

6a 
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October  {continued). 


Yc«. 

Hovr. 

A.  M. 

Temp. 

Hour. 

p.  M. 

T.«p 

Hoar. 

p.  M. 

Temp. 

Mean. 

Mia. 

Max 

Rwife. 

1821 

6-25 

43.7 

2 

5S.0 

10 

0 
48-2 

5o*o 

2I 

0 
74 

46 

1832 

6-25 

46-2 

I 

60'2 

10 

5i-6 

527 

28 

76 

48 

i8a3 

6-25 

41-6 

12 

571 

10 

47-4 

487 

26 

76 

5o 

1824 

7*00 

44-6 

I 

597 

10 

497 

5f3 

20 

74 

54 

1825 

7-00 

46-9 

X 

64-0 

10 

52-3 

54-4 

25 

80 

55 

1826 

6-25 

47a 

I 

597 

10 

5oo 
54-8 

52-6 

26 

73 

47 

1827 

6-25 

5f6 

2 

609 
57-6 

10 

55-8 

29 

7« 

43 

1828 

5-5o 

42-5 

a5o 

9 

47-5 

5o*o 

22 

72 

5o 

1829 

6-25 

4i-3 

3 

56-3 

9 

48-4 

23 

67 

44 

i83o 

6a5 

45-3 

2 

62-0 

9 

5ii 

52-8 

29 

72 

43 

i83i 

7 

45-9 

I 

5o-4 

10 

53o 

52-8 

3o 

69 

39 

i832 

7 

46-4 

I 

56- 1 

10 

48-4 

5o-3 

25 

66 

?i 

i833 

7 

U'^ 

I 

55-3 

10 

477 

491 
480 

20 

§ 

49 

i834 

7 

42-2 

I 

55-4 

10 

463 

24 

51 

i835 

7 

46-4 

I 

592 

10 

49-3 

5i-6 

28 

66 

38 

i836 

7 

37-4 

I 

51-2 

10 

43o 

%l 

It 

70 

5i 

i837 

6a8 

436 

2 

567 

989 

48-6 

73 

48 

i838 

7 

429 

I 

54-4 

10 

45o 

4t4 

21 

71 

5o 

1839 

6 

45-2 

I 

61 -o 

9 

5o-5 

52-2 

26 

72 

46 

i84o 

6 

46-2 

I 

58-5 

9 

5o-2 

5i-6 

28 

72 

44 

i84i 

608 

407 

203 

56-2 

10 

^2 

46-8 

47-3 

29 

68 

39 

1842 

7 

42-5 

I  00 

57-8 

10 

490 

29 

68 

s 

1843 

7 

429 

I  00 

54-5 

10 

460 

47-8 

27 

72 

,844 

6i4 

46-1 

1.73 

584 

9 

49-6 

5i-4 

3o 

72 

4a 

1845 

6-03 

45-5 

1-90 

611 

902 

5T-0 

52-5 

21 

75 

54 

i846 

7 

43-3 

196 

587 

9-10 

5o7 

5o-9 

24 

76 

52 

1847 

7 

4i-7 

198 

5r5 

9*o6 

46o 

48-4 

20 

67 

47 

1848 

6*90 

47-3 

2*29 

56-2 

8-86 

48-8 

5o'8 

3i 

71 

4o 

1849 

7 

45-8 

a 

57-2 

8-88 

4g-4 
48-9 

5o-8 

3i 

66 

35 

i85o 

7 

47-0 

I 

56-3 

10 

507 

25 

66 

41 

i85i 

6-56 

47-6 

219 

61 -5 

9-82 

52-8 

540 

3o 

75 

45 

i852 

7 

48-4 

I 

577 

10 

5r5 

52-5 

3o 

S 

39 

i853 

7 

44-2 

1 

56-9 

10 

46-5 

ill 

27 

39 

i854 

7 

48-4 

I 

6o-4 

10 

5ii 

20 

72 

52 

1855 

7 

47^ 

I 

56-8 

10 

48-8 

5ii 

3i 

71 

40 

i856 
i857 

7 

7 

45-2 
47-5 

I 

ir; 

7 
7 

5r3 
5r8 

51-9 
527 

3o 

74 
70 

45 
40 

1858 

7 

45-5 

12 

6o-4 

10 

52-6 

52-8 

26 

83 

57 

'5f9 

6 

429 
48*8 

12 

53-9 

5 

5i-9 

496 

3? 

69 

4o 

i860 

7 

12 

57-4 

5 

56o 

54-1 

70 

37 

1861 

6 

51-2 

12 

61-9 
58-8 

5 

6o-4 

57-8 

26 

78 

52 

1862 

7 

5o-4 

12 

5 

57-8 

557 

25 

bi 

56 

i863 

/ 

48-0 

2 

\u 

9 

52-3 

53-4 

25 

75 

5o 

i864 

6-5o 

M-^ 

1-53 

9 

49-3 

507 

3o 

73 

43 

i865 

7 

43-8 

I  50 

56-9 

9 

470 

492 

26 

80 

54 

Mean  45  year»*, 

6-66 

45-3 

i;4 

58-1 

9*10 

5oo 

5ii 

19 

83 

64 

Mean  86  years, 

6-62 

45-2 

126 

58-9 

9*o3 

49.9 

5i-3 

'9 

83 

64 
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Meteorology  of  New  Saven, 


November, 


Year. 

Hour. 

A.  M. 

T-p. 

Boor. 

p.  M. 

Tenp. 

Hour. 

P  M. 

Te«p. 

Una 

Mio. 

BUx. 

Ba«ce. 

1778 

7 

3r7 

2 

0 
42-6 

10 

34-0 
36-5 

3g.4 

.s 

5§ 

4? 

1780 

7 

34-3 

2 

440 

10 

38-2 

20 

52 

33 

1781 

7 

33o 

2 

43-9 

10 

36o 

37-6 

21 

63 

42 

1782 

7 

33-5 

2 

440 

10 

36-4 

38o 

16 

55 

39 

1783 

7 

32-2 

42-0 

10 

34-3 

36-2 

10 

64 

54 

1784 

7 

38-6 

5o-2 

10 

4i-4 

43-4 

26 

60 

34 

1785 

7 

35-6 

46-9 

10 

38-5 

4o-3 

'9 

61 

42 

1786 

7 

3i-4 

42-4 

10 

34-7 

36-2 

2 

62 

60 

1787 

7 

36-0 

50-6 

10 

4i-2 

42-6 

17 

63 

^ 

1788 

7 

42*8 

12 

5i-4 

5-57 

47-9 

47-4 

20 

74 

54 

1789 

7 

36-2 

12 

48-5 

5-57 

44-8 

44-1 

22 

60 

38 

1790 

7 

12 

46-2 

5 

42-2 

417 

21 

63 

42 

1791 

7 

35-6 

12 

46-3 

5 

42-3 

41-4 

20 

62 

42 

1792 

7 

35-6 

46-9 

10 

39-4 

40-6 

16 

63 

47 

1793 

7 

35-8 

47-1 

10 

391 

407 

20 

66 

46 

1794 

7 

33- 1 

44-8 

10 

38-4 

39-5 

i5 

70 

55 

1796 

J 

35-5 

533 

4io 

40-4 

j8 

57 

39 

1797 

7 

3i-9 

4i-3 

5-33 

36? 

367 

i4 

68 

54 

1798 

7 

32-2 

4i-7 

5-52 

36-8 

12 

56 

44 

«799 

7 

35-3 

48-5 

5  5a 

42-0 

41-9 

18 

64 

46 

1800 

6-83 

32-6 

44-1 

9 

38-2 

38-3 

16 

61 

45 

1801 

6-83 

36-5 

2'5o 

48-7 

9 

38-8 

4i-3 

i4 

n 

55 

1802 

6-83 

35-7 

5o-4 

1.38 

4o-3 

421 

23 

42 

i8o3 

TOO 

33-2 

45i 

409 

397 

20 

61 

4i 

1804 

6-83 

378 

48-8 

9 

4i-4 

4^7 

24 

65 

41 

i8o5 

6-83 

36-3 

5o-7 

10 

38-9 

42-0 

24 

74 

5o 

1806 

6-83 

36-6 

5oo 

10 

38-9 

41 -8 

24 

62 

38 

1807 

6-83 

32-7 

46-5 

to 

36o 

38-4 

18 

U 

4i 

1808 

6-83 

37-2 

5o-8 

10 

4o-2 

427 

18 

5o 

1809 

6-83 

3i-9 

457 

10 

33-9 

37-2 

10 

69 

59 

1810 

6-83 

34-7 

457 

10 

36-6 

390 

14 

59 

45 

1811 

6-83 

36-7 

48-2 

10 

^:5 

4T-3 

n 

6i 

45 

l8f2 

6-83 

35-7 

467 

10 

39-6 

20 

68 

48 

i8i3 

6-83 

37-5 

47a 

10 

418 

4i-2 

23 

67 

44 

i8i4 

6-83 

35-7 

45-6 

10 

397 

4o-3 

20 

60 

4o 

i8i5 

6-83 

370 

4t2 

10 

39< 

4i-3 

18 

60 

4a 

1816 

6-83 

39-0 

1^:? 

fO 

41-9 

43-3 

22 

65 

43 

1817 

6-83 

36-6 

10 

397 

4i-5 

18 

66 

48 

1818 

6-83 

387 

48-0 
48*6 

10 

4ii 

429 

27 

63 

36 

1819 

6-83 

37-8 

10 

4o-8 

42-4 

j6 

66 

5o 

1820 

6-83 

3i-5 

1-26 

43-3 

to 

34-1 

36-3 

i5 

57 

42 

Meao  4 1  years, 

&^2 

35-4 

467 

8-91 

391 

4o-4 

2 

74 

72 
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November  {continued). 


Tear. 

Hoar. 

A.  M. 

Temp. 

floor. 

p.  M. 

Temp. 

H..,.   |T.„p. 

Mean. 

Mia. 

Max 

Range. 

4§ 

i8ai 

6-83 

36-6 

4I4 

1      ^0 
10                1     377 

3;-9 

0 
22 

6§ 

1822 

6-83 

398 

5o-6 

10         42-3 

44-2 

20 

64 

44 

1823 

6-83 

320 

42-6 

lo         34-4 

36-3 

16 

58 

42 

1824 

7 

36-2 

46-7 

10       ,  39*2 

407 

18 

61 

43 

1825 

7 

36-4 

460 

10 

38-5 

4o-3 

14 

65 

5i 

1826 

6-83 

36o 

2 

47-6 

10 

392 

409 

20 

61 

4t 

1827 

6-83 

32-2 

2 

41-7 

10 

347 

36i 

16 

60 

44 

1828 

600 

37-3 

2 

4l-3 

9 

427 

43i 

18 

67 

it 

1829 

6-83 

36-9 
44-5 

9 

396 
46-5 

409 
48-3 

It 

62 

i83o 

6-83 

53-8 

9 

66 

4i 

i83i 

7 

36-7 

46-2 

TO 

387 

4o-5 

22 

55 

33 

i832 

7 

36-9 

47-7 

10 

^.'s 

4i-2 

14 

63 

49 

i833 

7 

31-7 

44-7 

10 

3-2 

14 

64 

5o 

i834 

7 

34-0 

43-0 
45-6 

10 

38-9 

38-0 
4o-3 

20 

56 

36 

i835 

7 

36o 

10 

39J 

9 

64 

55 

i836 

7 

3o-8 

42-5 

10 

35-5 

36-3 

12 

60 

48 

i837 

698 

33-5 

43-2 

10 

35-5 

37-4 

3 

65 

62 

i838 

700 

3o-4 

41-7 

10 

33-8 

35-3 

4 

62 

58 

1839 

670 

327 

43i 

9 

35-9 

37-2 

i5 

64 

it 

i84o 

6-47 

36-4 

455 

9 

39-2 

4o-3 

24 

57 

]84i 

620 

34-5 

45-9 

1 0-07 

37-3 

r, 

20 

65 

45 

1842 

700 

3i-3 

43i 

10 

35-8 

i4 

61 

47 

1843 

700 

3i-8 

42't 

10 

34-6 

36-2 

i5 

64 

49 

i844 

6-83 

34-4 

k 

4t^ 

904 

390 

4o-2 

16 

60 

44 

1845 

6-97 

38^ 

5r6 

9*00 

4ri 

44-1 

11 

67 

56 

i846 

7 

41-7 

^■97 

5o-5 

9-00 

44-3 

45-5 

20 

68 

48 

i847 

7 

4oi 

198 

52 -o 

9-01 

42-3 

44-8 

6 

71 

65 

i848 

7 

3io 

2-07 

45o 

9*02 

347 

36-9 
46-5 

i3 

I? 

46 

1849 

/ 

4i-i 

i:S 

53o 
5o'8 

9*00 

44-5 

24 

4i 

i85o 

7 

38-3 

905 

4ro 

43-4 

20 

64 

44 

i85i 

694 

33-4 

2*IO 

44-7 

9-73 

37-4 

38-5 

19 

^ 

4o 

i852 

7 

37-6 

44-0 

10 

4o*o 

4o-5 

24 

35 

i853 

7 

396 

48-7 

10 

411 

43-1 

18 

48 

i854 

7 

37-9 

46-8 

10 

tt 

41-9 

42-3 

22 

67 

45 

i855 

7 

38-7 

46-8 

10 

21 

60 

39 

i856 

7 

34-8 

48-4 

7 

417 

41-6 

\l 

64 

45 

1867 

7-64 

38o 

1-64 

48-8 

r69 

419 

42*9 

69 

56 

i858 

7 

3i-5 

12 

426    10 

37-2 

371 

14 

62 

48 

1859 

7 

38-2 

12 

47-3 

5 

45-2 

43-6 

25 

64 

§ 

z86o 

7 

4o'o 

12 

480 

5 

45-9     44-6 

16 

71 

1861 

7 

35-7 

12 

44-8 

5 

44-1     4i-5 

24 

63 

39 

1862 

7 

390 

47-8 

9 

43-4     43-4 

20 

64 

^ 

i863 

7 

3l-9 

3^2" 

5oi 

9 

44.9     44-8 

23 

64 

4i 

i864 

7 

1-53 

47-8 

9 

4o-6 

4i'8 
408 

18 

69 

5i 

Mean  44  yeun. 

692 

1-34 

46-7 

920 

39-7 

3 

71 

68 

1  Mean  85  years. 

692 

35-8 

I  30 

46-7 

9*05 

39-4  ;  406 

^ 

74 

72 
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Meteorology  of  New  Haven. 


December. 


Yew. 

Hour. 

A.M. 

Temp. 

Hoar. 

P.M. 

Temp. 

Hour. 

P.M. 

Temp. 

MeM. 

MilL 

Mu. 

Hof*. 

1778 

7 

2I5 

3?3 

10 

0 
27-2 

0 
287 

0 

-4 

5! 

59 

1780 

7 

29-0 

38-1 

10 

3oi 

32-4 

6 

5o 

u 

1781 

7 

27-2 

37-4 

10 

3o-3 

31-6 

8 

5o 

42 

1782 

7 

28-6 

36-2 

10 

28-6 

3ii 

9 

59 

5o 

1783 

7 

25-6 

35-8 

10 

281 

298 

6 

57 

5i 

1784 

7 

241 

36-5 

10 

270 

29*3 

-2 

53 

55 

1785 

7 

269 

371 

10 

'M 

31-3 

5 

56 

5i 

1786 

7 

200 

32-6 

10 

261 

-7 

46 

53 

1787 

7 

26-5 

38-2 

10 

29-3 

3i-3 

13 

55 

43 

1788 

7 

24-3 

36-3 

10 

2»-a 

29^ 

-6 

54 

60 

1789 

7-45 

3i'7 

12 

4o-2 

519 

36-8 

36-2 

16 

54 

38 

1790 

700 

179 

292 

10 

208 

22-6 

-8 

45 

53 

179' 

rso 

269 

12 

371 

5 

3i  7  1  3io 
27-3  t  28-8 

8 

49 

4i 

1792 

7 

24-2 

35o 

10 

% 

47 

38 

1793 

7 

26-4 

36-5 

10 

29-0 

30-6 

5o 

47 

1794 

7 

33-2 

44-5 

10 

36-9 

38-2 

18 

59 

4i 

1796 

7 

20-5 

3i-5 

5 

27*7  I  26-6 

-6 

49 

55 

1797 

7 

20-6 

3o-5 

5 

^6-6     25'9 

I 

5T 

5o 

1798 
«799 

7 
7 

266 

^•t 

5 
5 

24-9     247 
31-2  .  3r3 

1 

-3 
9 

% 

52 

36 

1800 

7 

3o-5 

1^ 

5-67 

35-4     35-2 

8 

61 

53 

1801 

7 

2?:! 

9 

321     35-1 

10 

57 

47 

1802 

7 

12 

4i6 

? 

27-3  !  3ii 

I 

59 

58 

i8o3 

7 

34-1 

377 

37-8 

i3 

z 

47 

1804 

7-3o 

24-6 

33-6 

10 

26^ 

281 

54 

55 

i8o5 

7-3o 

35-2 

47-5 

10 

36-2 

39-6 

20 

61 

4i 

1806 

7-3o 

26-5 

38-8 

10 

277 

3io 

7 

52 

45 

1807 

7-30 

33o 

45-3 

10 

34-2 

37-5 

23 

56 

34 

1808 

7-3o 

3o-4 

4o-4 

10 

32t) 

34-3 

7 

57 

5o 

1809 

7-3o 

3i-5 

UA 

10 

341 

367 

4 

68 

64 

1810 

7-3o 

26-5 

38-9 

10 

29*0 

3r5 

10 

^ 

% 

i8ti 

7-3o 

25o 

37-6 

10 

290 

3o-3 

0 

1812 

7-3o 

26-5 

36-3 

10 

290 

286 

30-6 

g 

52 

43 

i8i3 

7-3o 

26-8 

34-6 

10 

3oo 

II 

48 

37 

1814 

7-3o 

23-9 

33-9 

10 

267 

28-2 

6 

49 

43 

i8f5 

7-3o 

24-8 

34-3 

10 

27-4 

288 

10 

5o 

4o 

1816 

7-3o 

25-5 

36-4 

10 

3oo 

3o^ 

10 

56 

46 

1817 

7-3o 

268 

35-6 

10 

29-5 

3o-6 

3 

52 

49 

1818 

7-3o 

;?T 

32-6 

10 

2I1 

25-6 

0 

47 

47 

1819 

7-3o 

36o 

10 

29-2 

3o-4 

8 

55 

47 

1820 

7-3o 
7-15 

24-3 

32-8 

10 

268 

28^0 

7 

45 

38 

llean  4i  years. 

264 

1-34 

370 

9*00 

29-5 

3io 

-8 

68 

76 
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December  {continued). 


Yew. 

Ho«r. 

A.  M. 

Temp. 

Hour, 
p.  M. 

Temp. 

0 

Hour. 

P.M. 

Temp. 

Meeo. 
0 

Mid. 

Max. 

Range. 

0 

0 

0 

4§ 

0 

1821 

7-3o 

242 

33- 1 

10 

27.9 

28-4 

4 

42 

i8aa 

7-30 

280 

359 

10 

288 

30*9 

6 

63 

57 

1823 

7-30 

29-3 
33-6 

38o 

10 

3i-3 

329 

6 

52 

46 

1824 

7 

4o3 

10 

33-9 
28-5 

35-9 

14 

54 

40 

1825 

7 

25-9 

35-7 

10 

3oo 

-10 

5o 

60 

1826 

t3o 

271 

36-7 

10 

3o-5 

3r4 

2 

55 

53 

1827 

t3o 

3i3 

390 

10 

32  2 

34-2 

8 

55 

47 

1828 

600 

3i-7 

2 

42'2 

9 

34-7 

36-2 

I 

60 

59 

1829 

6-00 

34-7 

43-7 

9 

373 

38-6 

12 

61 

49 

i83o 

r3o 

3i-3 

12 

398 

9 

32-2 

34-4 

5 

55 

56 

i83i 

7 

12-3 

24-3 

10 

i5-5 

17-4 

-11 

M 

55 

i832 

7 

281 

36-2 

10 

3o8 

317 

11 

% 

38 

i833 

7 

278 

34-2 

10 

3o3 

3o^ 

J 

37 

i834 

7 

25-3 

33-0 

10 

269 

28.4 

56 

62 

1835 

7 

19-1 

281 

10 

23i 

23-5 

-9 

43 

52 

i836 

7 

2U 

33i 

10 

261 

279 

-I 

5i 

52 

1837 

7 

261 

35-0 

10 

281 

2?:^ 

4 

60 

56 

i838 

7 

21*2 

104 

32-6 

9-03 

25-3 

2 

48 

46 

1839 

7 

28-3 

365 

9 

302 

317 

5 

55 

5o 

i84o 

6 

24-9 

36o 

10 

279 

296 

4 

53 

49 

i84i 

6-53 

z^ 

2*08 

39-8 

1006 

33  3 

34-3 

6 

% 

53 

i84a 

7 

3i5 

10 

25-6 

27-1 

10 

35 

1843 

7 

a5o 

33-8 

10 

275 

29*1 

4 

45 

4i 

1844 

7H>2 

J4-5 

1-87 

37-4 

9-08 
§•96 

288 

3o-2 

0 

53 

53 

1845 

7-15 

ai-o 

1-88 

3i-5 

23-3 

25-3 

I 

52 

5i 

i846 

7 

j4i 

198 

35o 

9 

28-3 

^:5 

6 

56 

5o 

1847 

7 

3io 
3a  6 

197 

426 

9 

35-0 

1 

63 

62 

i848 

7 

2*00 

4i-7 

9*01 

34-4 

36-2 

3 

56 

53 

1849 

7 

a6-3 

2*02 

36-4 

9 

29-4 

30.7 

6 

5i 

45 

i85o 

7 

a3  9 

198 

35-1 

9 

27-2 

28.7 

4 

52 

48 

i85i 

7 

19-5 

199 

3l-2 

901 

37-2 

a4'9 

-5 

5i 

56 

i85a 

7 

34-9 

44.9 

10 

392 

16 

55 

39 

1853 

7 

aro 

37-4 

10 

20-6 

2S-4 

3i-3 

3 

5o 

47 

z854 

7 

a37 

3ii 

10 

267 

3 

47 

AA 

1855 

7 

3*^9 

37-8 

10 

32-2 

33-6 

9 

56 

47 

i856 

7 

23-7 

3i-6 

7 

28-1 

278 

-2 

5i 

53 

1857 

771 

33o 

1-74 

4io 

836 

34-3 

36-1 

8 

57 

49 

i858 

7 

24-7 

12 

35-6 

10 

317 

307 

6 

56 

5o 

1859 

7 

23*9 

12 

3o-6 

5 

280 

27-5 

-4 

60 

64 

i860 

7 

23-4 

12 

29.3 

5 

28-3 

270 

5 

42 

37 

1861 

7 

28-3 

12 

3ri 

5 

35-3 

33-6 

8 

55 

47 

1862 

7 

s 

36-4 

9 

3o-7 

321 

0 

57 

57 

i863 

7 

34-9 

9 

3oi 

29-5 

3 

55 

52 

1864 

7 

25-3 

1-51 

35o 
35-7 

9 

283 

2$-5 

-6 

55 

61 

Mean  M  years, 

698 

266 

1-32 

9-19 

29*5 

3o-6 

-11 

63 

74 

llean85  7Mr8, 

707 

26-5 

1-33 

36-3 

9-09 

29.5 

30-8 

-11 

68 

79 
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The  following  table  shows  the  mean  temperature  of  each  month  of 
the  year  as  deduced  from  all  the  preceding  observations.  Column 
9th  shows  the  mean  temperature  of  each  month  corrected  by  the 
table  on  page  199,  after  having  received  the  modifications  hereafter 
explained. 


Ho«r. 

A.M. 

Temp. 

Roar, 
p.  M. 

1-33 
i-3l 
129 
i-4» 
1-46 
i53 
i56 
1-56 
1.43 
126 
i.3o 
1-33 

i-4o 

T-mp. 

32% 

34-7 
43-2 
54-8 
65-5 
75i 
79-3 
77-8 
70-3 
589 
46-7 
36-3 

Hour. 

P   M. 

9*oo 
903 
902 
914 
9-24 
924 
924 
9-15 
911 
903 
905 
909 

Temp. 
25°6 

27-2 

34-7 
45i 
55-2 
65  I 
700 
68-8 
610 

49-? 
394 
29*5 

Mean. 
2&8 

28-3 
36-2 
46-0 
57-5 
671 
71-8 
70-4 
626 
5i-3 
406 
3o-8 

ComctU 
Mean. 

Min. 

BUx. 

1U.«.. 

Janaary, 

February, 

March, 

AprU, 

May, 

June, 

Jaiy. 

AU|?U8t, 

September, 
October, 
November, 
December, 

Year, 

7-31 
7-09 
669 
6-24 

\U 

5-95 

607 

6-32 
662 
6*92 

7-07 

22-3 
23- 1 

3o-8 
4o6 

5l-2 

611 
66-0 
645 
564 
45  2 
35-8 
26-5 

26^66 
2818 
36-21 
47  1 3 
57-65 
6724 
7I-Q5 
70-5I 
6270 
5i-26 
4o33 
30-47 

0 
-24 
-16 

-  9 
II 

V, 

44 
39 

27 

'9 

2 

-11 

^4 

ii 

68 

76 
85 

94 
103 
101 

98 

n 

8§ 
84 
85 
74 
67 
67 
57 

el 

64 

72 

79 

6-51 

43-6 

56-3 

9-II 

47-6 

49-a 

4919 

101 

126 

We  next  endeavored  to  determine  how  these  results  might  be  em- 
ployed to  correct  the  assumed  table  of  the  mean  diurnal  change  of 
temperature  given  on  page  199.  The  numbers  of  that  table  for  each 
month  were  set  off  as  ordinates  corresponding  to  the  hours  as  ab- 
scissas, and  a  curve  as  nearly  symmetrical  as  possible,  was  drawn 
through  the  extremities  of  these  ordinates.  Then  taking  the  results 
for  January,  given  above,  the  morning  temperature  was  subtracted 
from  the  mean  of  the  month,  and  this  difference  was  set  off  as  an 
ordinate  upon  the  January  curve,  by  which  means  we  determined 
one  point  of  the  true  diurnal  curve  for  that  month.  In  like  manner, 
the  mid-day  and  the  evening  observations  determined  two  other 
points  of  this  curve.  In  the  same  manner,  three  points  were  deter- 
mined in  the  diurnal  curve  for  each  of  the  other  months  of  the  year. 
The  points  thus  determined  corresponded  so  well  with  the  assumed 
table  on  page  199,  that  we  were  encouraged  to  make  a  further  attempt 
to  determine  the  true  diurnal  curve  for  New  Haven.  We  therefore 
commenced  anew  a  reduction  of  all  the  journals  which  embraced 
observations  made  at  not  less  than  five  hours  of  each  day.  These 
observations  embraced  a  period  of  nine  years,  and  the  hours  of  ob- 
servation were  generally  about  6  and  10  a.  m.,  2,  6,  and  9  p.  m.  The 
following  tables  show  the  results  of  these  observations. 
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January. 


Yew. 

Hour. 

A.  M. 

Temp. 

Hour. 
A.11. 

Temp^ 

Hour. 

p.  K. 

Temp. 

Hoor. 

P.M. 

Temp. 
32*^42 

Boor. 

P.  M. 

i84i 

6-60 

27-53 

9-92 

3.%3 

2 

34°93 

6-06 

10 

1842 

696 

27-30 

10 

34o5 

205 

38-00 

4-62 

34-11 

10 

1845 

7-02 

2616 

ioo3 

31-97 

187 

36-84 

33-77 

9"i4 

2803 

1846 

7*22 

2439 

10 

3o43 

1-92 

35-77 

4-71 

32-16 

9^06 

2768 

J847 

24  CK) 

lO 

29>i3 

1-95 

34-23 

5 

3J-55 

9 

2661 

1848 

2661 

10 

32-35 

2 

37-10 

5 

3387 

9 

29  »4 

1849 

17-55 

9-98 

24-68 

2-OI 

29  74     5  02 

25-26 

9-02 

21-74 

i85o 

25  84 

999 

32-o3 

2 

37 10     5 

3204 
3i.35 

9 

29-10 
26-84 

i85i 

24-71 

9-91 

3i45 

2-04 

36  90     5-o5 

9 

i85a 
Mean, 

18-77 

10 

25-42 
3o27 

2 
I  98 

3roo  1  5-o4 

25-94 

9-06 

9,3 

20-90 
27-41 

6-98 

2429 

998 

35  16     5-i5 

3i  34 

February, 


Tear. 

Hour. 

A.  M. 

Temp. 
2089 

31-46 

Hour. 

A    M. 

9-63 

Temp 

Hour. 

p.  M 

Temp.     »JojJ 

Temp. 

25% 
2878 

Hour. 

P.M. 

10-26 

T<!rop. 

1838 

6i2 

0 
24-50 

1-93 

27  70  ^  6 

0 
23-19 

i84i 

9*97 

2937 

2 

34  82 

607 

10-41 

24-32 

1842 

679 

1004 

38-32 

2          43  81 

6-o4 

38o7 

10 

34-50 

1844 

699 

249' 

1022 

34-o5 

I 

39-10  1  457 

36  77 

9-3 1 

3o32 

1845 

2143 

997 

3o6i 

1-88 

3764     498 

33-71 

9-13 

2675 

1846 

18-71 

10 

26-25 

192 

32-75      5 

2818 

9-09 

22  18 

1847 

21  82 

10 

2961 

1-97 

35  61      5 

32  07 

901 

2700 

i848 

2066 

10 

3 1  04 

2 

3607     5 

32-21 

9 

25-2! 

1849 

14-57 

10 

25  46 

198 

3i  29     5o3 

2681 

9 

21-29 

i85o 

2575 

9-98 

3425 

2 

4o  04     5o4 

36  CO 

9 

3o-i4 

i85i 

2654 

9*97 

34- 1 4 

2 

3907     5  07 
36-52  1  507 

35-18 

8-96 

3029 

i852 

2297 

10 

3ro3 

202 

32-38 

27-50 

Mean. 

6-88 

22-39 

998 

3o-8o 

,.89 

36-20  1  5-24 

32  17 

9-35 

2689 

March. 


Yemr. 

Door. 

A.  M. 

629 
606 

Temp. 

Hour. 

A.M. 

Temp. 

Hour. 

p.  M. 

197 

Temp. 

Hour. 

p.  M. 

Temp. 

Hour. 

p.  M. 

Temp. 

37-97 
35-87 

i838 

34°32 

990 

42*?6f 

44°55 

5-90 

0 
42-77 

10-42 

l84i 

3i-58 

9*97 

38-07 

2-00 

44-3o 

6 

4007 

io-3o 

1842 

6  63 

37-10 

9^97 

45-77 

2-o3 

5i-i4 

6 

45-52 

10 

4o-27 

1844 

665 

35-90 

io-4( 

42-00 

107 

ZV. 

4-91 

43-3a 

9-07 

3735 

1845 

6-98 

3223 

9-90 

4229 

198 

5o6 

4590 

9-11 

37-00 

1846 

7 

3168 

9-94 

41-97 

I  92 

48-42 

5 

44-45 

9 

3584 

i847 

7 

26-58 

9-91 

35.74 

197 

4i-58 

5-01 

38-39 

9 

3087 

i848 

7 

27*74 

9*97 

38- 16 

198 

4200 

5-01 

38-84 

9 

3 1 -84 

1849 

7 

32-81 

lO-OO 

41-29 
3916 

2  01 

44  52 

5 

4r8i 

9 

36  58 

i85o 

7 

29-84 

9-91 

\^ 

4377 

5-02 

40-00 

9 

33  23 

]85i 

7 

32-3a 

994 

42-84 

46-53 

538 

43-19 

9*o3 

36-68 

1852 

7 

3o-f3 

9-93 

39-27 

,•98 

42-93 

5  02      38-83 

901 

336o 

Mean. 

680  ,  31-85 

998 

40-76 

'?° 

45-50 

5-28     .419^ 

l-..y33  1.35:5? 

29 
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April. 


Year. 

Hour. 

A.1I. 

6'a2 

Temp. 

Hour. 
A.11. 

Temp. 

Hour. 

p.  M. 

Temp. 

Hoar. 

p.  M. 

Tomp. 

Hoar. 

p.  M. 

Temp. 

i838 

38oo 

996 

47-O0 

2-o4 

4<?35 

6-09 

6o5 

46*68 

io-5a 

0 
41-48 

i84i 

6i3 

39-20 

996 

45-21 

207 

50-66 

47-61 

I0-20 

42-59 

1842 

6*oo 

42-73 

1000 

52-27 

2-00 

58-64 

5  81 

53-81 

lo-oo 

47-00 

i844 

6o6 

45-07 
4o-33 

IO-46 

57-83 

1-20 

6420 

5-59 

59-97 

9-03 

5i-4o 

1845 

6-o5 

ioo4 

5280 

1-96 

58-53 

5-24 

54-27 

9*03 

45-10 

i846 

6-20 

3o-83 
3ooo 

9-57 

5290 

x 

inl 

5-73 

55-53 

9-02 

47-73 

1847 

6 

999  1  48o3 

6o4 

49-43 

9-34 

4237 

i848 

6 

38-80 

990  \  5283 

197 

55-6o 

600 

51-90 

9-02 
893 

4417 

i849 

6 

3780 

9.98 

5o-o3 

200 

5r37 

5-87 

4890 

42-17 

i85i 

6 

4o-i7 

998 

5i-83 

198 

53-90 

6-01 

5o-27 

9*01 

45oo 

Mean, 

6- 07 

3988 

999 

5i-07 

191 

55-80 

5-84 

5i-84 

741 

4490 

May. 


Year. 

HottP. 
A.M. 

6 

Temp. 

Hoar. 
A.M. 

Temp. 

Hour. 

P.M. 

Temp. 

Hour. 
P.M. 

Temp. 

Hour. 

P.M. 

Ttmp, 

l84i 

0 
49-17 

1010 

58^38 

2-3 1 

6r44 

5-89 

6p84 

996 

52^56 

1842 

6o5 

49^60 

1007 

58-36 

2- 20 

6i8o 

6-18 

6106 

10-00 

54-41 

1844 

5-73 

5487 

IO-36 

6626 

1-86 

71-10 

5-89 

66-85 

yi3 

60-71 

1845 

6 

49-94 

10-02 

63-39 
62-68 

1-95 

70  10 

5-89 

62-87 

9-05 

54-87 

1846 

6 

52-94 

9-94 

1-93 

67-45 

6 

63- 10 

9-00 

57-23 

1847 

612 

50-00 

1000 

63-39 

1-73 

67-58 

6-o3 

62-35 

2^98 

54-00 

i848 

6 

54-8i 

9-91 
960 

63- 10 

1-97 

66  65 

6 

64-48 

58-29 

i849 

6 

4887 

6oo3 

1-97 

62-68 

6 

58-81 

9-09 

52-42 

Mean. 

599 

51-27 

1000 

61-95 

1-99 

6610 

5-98 

6267 

9-37 

55-56 

June. 


Year. 

Hoor. 
JL  tt. 

6-o3 

6 

5-86 

601 

6 

6 

6-25 

Temp. 

HoCir. 
JLM. 

Temp. 

Hovr. 
P.M. 

1-79 
a-07 

rs 

2-o3 

2'04 

1-78 

2-o3 

1-72 

Temp. 

Hoar. 
P.M. 

Temp. 

Hoor. 
P.M. 

Teaip. 

1838 
i84i 
1842 
i844 
1845 
i846 
1847 
i848 

1849 

^  0 

6407 

65-0O 

5889 

6r83 

59-33 

5967 

60-20 

6£-4o 

61-43 

9-73 
1007 
9-80 
1006 
9^98 
992 
1000 
9-85 
983 

75^37 
7341 
67-61 
72-63 
73-23 
70-57 
72-i3 

71-77 
71-72 

7611 

77  43 

72-32 

74-83 
70i3 
75-10 
76-33 
75-83 
7605 

5-67 
6-31 
6-00 
6-07 
5-98 
5-98 
6-T5 
6-o3 
6-25 

73%o 
74-10 
70-14 
7086 
74-67 
70-60 
70-14 
72-83 
72-83 

io38 
10-12 
10-04 
9-02 
9-08 
9-07 
10-29 
9-00 
^81 

6<?45 
68-03 
6261 

66-47 
64-?o 
63-60 
63-3o 
65- 10 
65-63 

Mean, 

604 

6i-3f 

..M' 

.7^05. 

1-95  1  7590 

6o5 

7?-.5 

9^65 

65-13 
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July, 


Tmt. 

Ho«r. 
A.M. 

6-21 

Temp. 

Hour. 

A.  M. 

Temp. 

Hour. 
P.M. 

Temp. 

Hour. 
P.  M. 

Temp. 

Hour. 
P.  M. 

Temp. 

0 
71-71 

i838 

68%5 

9-84 

78-16 

196 

8o°8o 

600 

78^33 

10-33 

i84i 

6 

65-77 

io-o4 

74-92 

2o4 

7q32 
78-30 

6-12 

76-32 

1006 

69-85 

1842 

6 

6903 
(56-32 

9*97 

74*77 

203 

6-13 

75-58 

I0-02 

71-06 

,844 

6-01 

994 

75-16 

1-95 

7774 

602 

74-87 

932 

69-71 

1845 

6 

6442 

9.9a 

76-94 

1-99 

83  i3 

6-0O 

7868 

905 

7106 

i846 

6 

66  35 

9*97 

748i 

ao4 

79-52 

6-01 

76-35 

902 

70-52 

i847 

6-27 

67-65 

10-02 

8r.-38 

i-8i 

84-47     6-10 

77-40 

10-2I 

70-52 

i848 

6 

65-26 

901 
9-87 

7416 

200 

77-45     6-04 

74  77 

9-00 

68-74 

i849 

6-12 

65-77 

7495 

1-85 

79-55     6-i4 

7610 

9*44 

69-26 

Mean. 

6*07 

66-51 

994 

76-03 

.-96 

80  OQ     6-06 

76-49 

961 

70-27 

August. 


Year. 

l84l 
1842 
1844 
1845 
1846 
1847 
1848 
1849 

Hour. 
A.M. 

6 

6-15 

6-OI 

6 

6 

6-22 

6 
6 
6o5 

Temp. 

Hour. 
A.M. 

Temp. 

Hour. 

P.M. 

Temp. 

Hour. 
P.M. 

Temp. 

Hour. 
P.M. 

Temp. 

6^29 

64-40 
6452 

6619 

64-77 
63  94 
63- J  6 
63-94 

9.94 

10-00 

991 

io-o4 

I0-02 
lO-OO 

73*^83 
69-92 
7500 
76-13 
73-90 
75-00 
75-55 
75-35 

2-39 
202 
1-89 

2 

2 

,•93 

2 
2 

78*^83 
76-36 
77-84 
82-29 
70-32 
7860 
7901 
7826 

6-16 

6i5 

6 

601 

6 

602 

6 

6 

7600 
73-3t 
75-26 
77-84 
7519 
73-71 
76-13 
74-43 
75-23 

10 
10 

9    ^ 

9-o5 

902 

975 

9 

9 

935 

71-30 

6793 
70-10 

71-87 
70-16 
67-53 
6881 
69-23 
"6^67 

Menn. 

i  64-65 

996 

74-33 

2o3 

78-81 

604 

September, 


Year. 

Hour. 
A.M. 

Temp. 

Hour. 
A.M. 

9-o3 
9-80 

Temp. 

Hour. 
P.M. 

Temp. 

Hour. 
P.M. 

Temp. 

Hour. 
P.M. 

Temp. 

i844 

6-II 

56^^37 

68^^66 

1-91 

73-17 

5-72 

69^^50 

9 

^.0 
62-70 

1845 

6 

54-53 

64-47 

1.98 

%ll 

5-8o 

66-23 

9-03 

6<>-5o 

i846 

6 

59-63 
56-23 

9-97 

70-67 

2 

6 

71-03 

9-02 

65-23 

i847 

6 

1002 

64-93 

2 

68-83 

6-o3 

64-93 

908 

59-77 

1849 

6 

5373 

10 

65-26 

^97 

69-87 

602 

65-90 

912 

5973 

Mean. 

6-02 

56- 10 

994 

66-80 

1-97 

71-47 

5-91 

67-52 

9p5 

61-59 

October, 


Year. 

Hour. 
A.M. 

608 

Temp. 

Hour. 
A.M. 

Temp. 

Hour. 

P.M. 

Temp. 

Hour. 
P.M. 

Temp. 

Hour. 
P.M. 

Temp. 

i84t 

40-68 

9-06 

0 
51-57 

2o3 

56%3 

6-o3 

49-43 

10 

44'9^ 

1844 

6-i4 

4606 

966 

54-14 

1-73 

58-37 

5-08 

5463 

9 

4965 

1845 

6-o3 

45-45 

9-85 

54-90 

1-90 

61-10 

5-T9 

57-84 

9-02 

5o-97 

1846 

7 

43-26 

10 

53  00 

1-96 

58  68 

5 

56-48 

9-10 

5074 

1847 

7 

41-74 

10 

52-42 

1-98 

57-55 

5 

53-92 

906 
8-86 

4600 

1848 

6-90 

47-32 

101 1 

5496 
52  65 

229 

5624 

5 

5267 

48-84 

1849 

7 

45-81 

10 

200 

5716 

5 

54-:>6 

8-88 

4942 

Mean, 

6  59 

44-33 

994 

53-38 

1-98 

57-90 

5-19 

5418 

9-i3  1  48-65  1 
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November. 


Yw. 

Hovr. 

A,M. 

Temp. 

Hoar. 
A.M. 

Temp. 

Hoar. 
P.M. 

3 

Temp. 

Hour. 

P.M. 

Temp. 

Hoar. 
P.M. 

Temp. 

i84i 

6-20 

34^5o 

10 

0 
4i-5a 

45-87 

6 

40-57 

1007 

37*^33 

i844 

6-83 

3437 

io-o3 

4i*io 

'.S 

47-30 

4-66 

43-97 

9-04 

38-97 

1845 

697 

38-73 

io-o3 

47*  10 

51-57 

4-53 

4793 

9 

43-;3 

i846 

7 

4170 

997 

45-a3 

197 

5o-5o 

5oi 

47-97 

9 

44-33 

1847 

7 

4007 

9.98 

47-47 

198 

51-97 

5-06 

g:s 

9*01 

43-3o 

i848 

7 

3ro3 

lo-oi 

40-63 

i-07 

44-97 

5 

903 

3470 

1849 

7 

4107 

lo-oi 

48-87 

xn 

53-90 
5o83 

5 

49-33 

45-77 

9 

44'5o 

i85o 

7 

38-33 

998 

46-10 

5 

905 

4i-o3 

Mean, 

687 

37-47 

1000 

44-75  i  1*98  ;  49*60  ;  5o3  f  45a6 

9-15 

4066 

December. 


Yeer. 

Hour. 

A.M. 

Temp. 

Hoar. 
A.M. 

Temp. 

Hour. 
P.M. 

3 

Temp. 
36%3 

Hoar. 

P.M. 

6 

Temp. 

Hoar. 
P.M. 

Temp. 

l84o 

6 

^hi 

10 

30^33 

30^^55 

10 

37-94 

i84i 

6-53 

3987 

ioo3 

36- 1 3 

308 

39-80 

6-07 

35-00 

10-06 

33-29 

1844 

7*03 

3453 

999 

3 1 -57 

1-87 

37-30 
3i-48 

^'A^ 

33-83 

908 
8-96 

38-8 1 

1845 

7-15 

3 1 00 

I003 

36-48 

1-88 

4-3i 

28-58 

33-36 

1 846 

7 

34-10 

1010 

2990 

198 

34-97 

503 

30-71 

9 

38-39 

1847 

7 

31-87 

998 

37-77 

1*97 

43-6i 

5 

38-35 

9 

35-00 

i848 

7 

33-6i 

10 

37-8i 

3 

41-74 

5 

37-61 

901 

34-43 

1849 

7 

36-3o 

9-98 

3iq4 
30-52 

3  03 

36-43 

5 

31-77 

9 

39-30 
37-33 

i85o 

7 

33-87 

10 

1-98 

35-IO 

5 

30-68 

9 

i85i 

7 

1955 

10 

3600 

1-99 

31-23 

5 

37-10 

901 

33-94 

Mean. 

687 

35-86     1001 

3r84 

lA 

36  68 

509 

33-43 

9-31 

29-16 

These  numbers  being  set  off  on  the  curves  previously  mentioned, 
determined  five  points  of  the  true  diurnal  curve  for  New  Haven,  and 
indicated  that  the  chief  error  in  the  numbers  on  page  199  consisted  in 
the  range  of  the  diurnal  motion,  and  not  in  the  law  of  the  curve. 
Aseuming  that  the  true  diurnal  curve  was  similar  to  that  indicated 
by  the  numbers  on  page  199,  a  curve  was  drawn  through  the  five 
points  already  determined,  and  as  nearly  parallel  as  possible  to  the 
one  first  constructed.  The  true  curve  has  generally  a  somewhat 
greater  range  than  the  provisional  curve  first  assumed;  but  other- 
wise the  two  curves  bear  a  close  resemblance,  and  afford  a  presump- 
tion that  we  have  made  a  near  approach  to  the  true  curve  represent- 
ing the  diurnal  change  of  temperature.  The  ordinates  of  these 
curves  have  all  been  carefully  measured,  and  are  given  in  the  follow- 
ing Table. 
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Corrections  to  be  applied  to  the  means  of  the  hours  of  observation  to- 
obtain  the  true  mean  temperatures  at  Kew  Haven. 


Hoar. 

o 
2*22 

Feb. 

Mar. 

April. 

0 

May. 

June. !  July. 

Aug. 

0 
4-63 

Sept 
4°65 

< 

MidDight. 

^78 

3°53 

5%5 

5%2    ?ofc 

1 

2-58    3-27 

4- 16 

5.19 

608 

6-8o   601 

5-4'^ 

5-47 

2 

2o6    3-75|  4-70 

5-83 

% 

7-88;  677 

611 

614 

3 

33oj   4-27 

5-24 

6-44 

8-5o   7-3? 

6-55 

660 

4 

3-67'   4-77 

5-70 

7-00 

8m7 

862    7-43 

6-99 

7-OI 

5 

4o4 

5-i6 

609 

7-19 

798 

7-93   71 3 

6-86 

7JI 

' 

6 

4-3i 

5-3i 

606 

6-8i 

6*20 

5-89   5-89 
3o3:  3-5c 

6-19 

660 

1 

7 

4-4o 

5  11 

^'^ 

5o4 

3-3i 

3-93 

4-60 

8 

3-88 

3-75,  2-3cJ 

1-92 

0-28 

-007;  077 

123 

1-66 

9 

143    062 

-o3i 

-ii4 

-228 

-2-62-I-64 

-1*26 

-f22 

_( 

lO 

-i-44'-2-32 

-3o4 

-3-78 

-4-27 

-4-56-3-71 

-337 

-3-67 

-, 

11 

-3-48|-4o6 

-4-66 

-5-3i 

-5-70 

-5-89 -5-44 

-5'20 

-5-49- 

Noon, 

-5o3-5.38 

-6-8? 

-6-5i 

-677 

-6-go-6-53i-6-36 

-6-68  -< 

I 

-5-9i'-6-4o 

-7-37 

-r58,-7-68'-7i3  -7  10 

-7-4a- 

a 

-617 -6-76 

-7-^5 

-7-86-8  02'-8o5 -7-54 -7-43 

-775  -' 

3 

-5  83;-6-6i 

-716 

-7-89-8  04-798 -7-44 -7  36 

-7-64  - 

4 

-4-8i!-5  75 

-6-47 

-7  44-7-61 -7  45I-6  93 

-6-8o 

-694  -< 

5 

.304-391 

-4  66 

-628 

-6-46  -6  4o|-5-88 

-562 

-5  63  - 

1 

6 

eel 

-1-55  -212 

-2-54 

-3-8f 

-J-47  -4-32  -3o5 

-3  67  -3-83  - 

7 

-0-43  -0-74 

-096 

-i-35-i-48'-2i6-i-98-i-75|-r8i  - 

8 

o-4i    o-3o 

0-42 

060   07 1+008,-005 +008 

+008  +( 

9 

106    108 

1-43 

1  84   2  21     1-83    1-62 

169 

1-63 

lO 

i-5o    1-71 

219 
2-86 

281    342    3-76    282 

2-73 

276 

11 

190    227 

3-62   4-35|   455'  4-02 

3-77 

3751 

f         •             • 

Having  obtained  the  means  of  reducing  observations  made  at  ir- 
regular hours  to  fixed  hours,  we  next  undertook  a  more  satisfactory- 
reduction  of  the  entire  series  of  observations  embracing  86  years. 
Taking  the  January  series,  we  computed  from  the  preceding  table, 
the  reduction  for  each  of  the  morning  observations  to  7  o'clock,  and 
finding  the  mean  of  the  whole,  we  obtained  the  average  temperature 
at  7  o'clock  according  to  86  years  of  observations.  Each  of  the  mid- 
day observations  was  in  like  manner  reduced  to  2  o'clock,  and  finding 
the  mean  of  the  whole,  we  obtained  the  average  temperature  at  2 
o'clock.  In  the  same  manner,  each  of  the  evening  observations  waa 
reduced  to  9  o'clock,  and  the  mean  of  the  entire  series  was  taken. 
The  observations  of  each  of  the  other  months  were  in  like  manner 
reduced  to  the  nearest  even  hour. 

We  next  took  the  series  of  obser\'ation8  made  five  times  a  day, 
embracing  a  period  of  nine  years,  and  reduced  each  of  them  in  like 
manner  to  the  nearest  even  hour.  We  then  took  the  difference  be- 
tween the  averages  for  the  morning  and  mid-day  observations  in  the 
long  and  short  series,  and  applied  half  the  sum  of  these  differences 
as  a  correction  to  the  10  o'clock  observation,  by  which  means  we  ob- 
tained the  most  probable  temperature  at  10  o'clock  corresponding  to 
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to  the  series  of  86  years.  The  corrected  temperature  at  5  or  6  o'clock 
was  obtained  in  a  similar  manner.  We  had  now  three  points  of  the 
diurnal  curve  of  temperature  determined  from  86  years  of  observa- 
tions ;  one  point  being  near  the  hour  of  minimum  temperature,  and  a 
second  near  the  hour  of  maximum  temperature ;  and  we  had  two  in- 
termediate points  determined  from  nine  years  of  observations.  A 
curve  was  then  drawn  through  these  five  points  as  nearly  as  possible 
parallel  to  the  curve  previously  determined.  The  following  table 
shows  the  resulting  temperature  obtained  for  each  hour  of  each  month 
of  the  year. 

Mean  temperature  of  the  air  at  New  Haven  for  each  hour  of  each 
month  of  the  year. 


Subtracting  each  of  these  numbers  from  the  mean  for  the  month, 
we  obtain  the  following  table  showing  the  corrections  to  be  applied 
to  the  means  of  the  hours  of  observation  to  obtain  the  truei  mean 
temperatures  at  New  Haven.  These  numbers  indicate  a  diurnal 
range  of  temperature  a  little  greater  than  that  shown  by  the  table 
on  page  229. 

At  the  bottom  of  the  table  is  given  a  comparison  of  some  of  the 
different  modes  which  have  been  proposed  for  deducing  the  mean 
temperature  fi-om  a  limited  number  of  observations. 
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Corrections  to  be  applied  to  the  means  of  the  hours  of  observation  to 
obtain  the  true  mean  temperature  at  New  Haven.     (Adopted.) 


Hour. 

Jan. 

Feb. 

Mftreh. 

April 

M.y. 

June. 

July. 

Aug.  ]  Sept 

Oct 

Nov. 

Dec. 

Yetr. 

Midnight, 

0 

2-27 

2% 

?7. 

4-65    i'^o 

?.8r 

?.20 

0   ^1    0 
475    479 
5-57    5-63 

4'o8 

2°64 

0 

217 

0   ^ 

4o3 

I 

a-62 

3.34 

4-3a 

5.43 

627 

693 

617 

4-84 

3i8 

3-49 

4-73 

a 

3oo 

3-8o 

4-85 

610 

7-i6 

8o5 

% 

629    6-32 
676    680 

5-48 

368 

2-82 

5-38 

3 

3-34 

4-3i 

5-37 

6-74 

It 

871 

6o5 

4"io 

3-17 

6-3o 

4 

3-70 

4-79;  5-8i 

7*32 

8-86 

769 

7-16    7*23 

6-5 1 

4-5o 

3-4? 
378 

5 

407 

5i6 

618 

7-53 

8-38 

817 

7-39 

710    7-35 

681 

4-8o 

6-39 

6 

4-34 

5-3o 

600 

7-15 

660 

6i3 

6i5 

6-36    6-84 

6-65 

4-80 

3-97 

5-86 

7 

4-38 

5io 

X 

5-27 

3-63 

3i7 

3-68 

4ii    475 

5-27 

4-48 

3-96    4-39I 

8 

3-82 

3^ 

2 -04 

o-5i 

-o-o3 

0-86 

1*34,    172 

2*20 

-0-58 

2-98 

3iii 

206 

9 

1-33 

o-sT 

-0-46 

-112 

-2l4 

-2-68 

-1-64 

-1*22, -1*25 

0-46 

I  01 

-0-65 

lO 

-^^ 

-2-48 

-3-24 

-3-87 

-4-21 

-473 

-379 

-3-3o'-378 

-5-28  -5-65 

1 

-3-59 

-2-24 

-1-63 

-3-21 

"I 

-4-23 

-4-86 

-5-49 

-577 

-608 

-5-57 

-565 

-4-19 

-349 

-4-99 

NOOD, 

-519 

.556 

-614 

-6:78 

-698 

-7-12 

-671 

-6-50-6-89 

-695 

-5-63 

-5-o5 

-629 

I 

-6-07 

-6-59 
-695 

-7-03 

-7-74 

:K! 

-793 
-8-32 

-7-46 

-7-30-7-67 

-7-75-6-37 

-5-85 

-714 

2 

-6-34 

-7-47 

-8-32 

-781 

-7-69-804 

-808 

-6-57 

-612 

-7-52 

3 

-5-88 

•.6-76 

-7-34 

-8-35 

-8-53 

-8-25 

-7-71 

-7-62 -7-89 
-706 -7-15 
-5-89'-5-8o 

-7*71 

-6-19 
-4-63 

-5-53 

-7-31 

4 

-4-73 

-5-78 

-6-60 

-7-83 

-802 

-7-63 

-710 
-6i3 

-6-60 

-4o2 

-6-44 

5 

-2-84 

-3-8i 

-4-74 

-6-60 

-679 

-6-48 

-4-47 

-2-88 

-209 

-4-88 

6 

-1-39 

-2-OI 

-2-54 

-4-o5 

-472 

-4-3i 

-4i8 

-3-94-3-07 
-1-92 -1-88 

-2-76 

-1-56 

-fOO 

-3-04 

7 

-o-3i 

-0-62 

-0-88 

-1-47 

-1-65 

-216-203 

-lit 

-o-5o 

-0-2I 

-1-23 

8 

0-49 

0-44 

0-57 

o-6i 

062 

008 

-oil 

001 1  o-o8 

0-23 

0-37 

0-49 

0-32 

9 

I'll 

1-23 

1-66 

1-98 

2-23 

182 

1-65 

1-65 

\^ 

1-46 

1-07 

104 

1-55 

lO 

1-55 

184 

2 -40 

\^ 

3-47 

3-j8 

2-88 

279 

2-43 

1-59 

1-46 

2-46 

" 

1*95 

2-38 

3o5 

4-45 

4-60 

4-1 1 

3-86 

3-87 

3-2fc 

2-12 

1-82 

3-27 

DaU.ext 

-0-98 

-0-82 

-0-64 

-0*4 1 

-001 

+0-27 

-006 

-026 

-0-34 

-0-63 

-0-88 

-1-07 

-0-56 

7.1 

-0-84 

-0-74 

-106 

-1-23 

-2l5 

-2-38 

-:^ 

.1-59 

-r46 

-1-24 

-0-94 

-0-94 

-1-37 

7-2 

-098 

-0-92 

-128 

-1-52 

'TU 

-2-57 

-2-98 

-1^64,-1-40 

-i-o4,-i-b8 

-1-56 

8.1 

-1-12 

-1-45 

-2-36 

-2-85I-37I 

-3-98|-3-3o 

-2-971 -2-73 

-1-69-1-32 
-i-79:-i-45 

-2-54 

8.2 

-126 

-1-63 

-2-58 

-3'i4,-4oo 

-417 

-3-47-3-I7 

-3-16,-2-89 

-2-73 

9.8 

+0*91 

+0-47 

-K>o5 

-0*25 

-076 

-r3o 

-0-87 

-060 

-0-58 

-0-18 

+o'4i 

+0-75 

-0-16 

6.6 

1-47 

1-64 

1-77 

1-55 

094 

It 

098 

0-82 

1*21 

1-43 

1-94 

1-62 

1-48 

1-41 

7-7 

203 

2-24 

201 

'X 

lU 

109 

1-43 

204 

I '991   1-87 

1-58 

8.8 

2-i5 

2-06 

1-43 

0-02 

0-37 

0-67 

0*90 

1-25 

1-6^ 

1-85 

no 
0-45 

9-9 

1*22 

087 

0-60 

0-43 

oo4 

-0-43 

•00 

021 

0-22 

0-44 

0-76 

102 

10.  10 

-0*02 

-0-32 

-0-42 

-0-45 

-0-37 

-072 

-0-45 

-o-3o 

-0-46 

-0-55 

-0-32 

-008 

-0-37 

6.2.6 

-Il3 

-1*22 

-r3i 

-174 

-2-21 

-2-17 

-ro5 

-176 

-1-72 

-i-4o 

1       - 
-I'll  -i-o5 

-1-57 

6.2.8 

-o-5o 

-o-4o 

-027 

-0-19 

-0-43 

-070 

-0-59 -0-44 

-0-37 

-o-4o 

-0-47  -0-55 

-0-45 

6.  2.9 

-o-3o 

-014 +0^)9' +027 

+0*11 

-012 

•oo+o-ii 

+01 6 +001 

-o*23  -0-37 

-o*o4 

6.  2. 10 

-o*i5 

+o*o6+o*34+o'6o 

+0-59 

+0-36 

+o-4i;+o*49 

+o-55'+o-33 

-006  -023 

+0-27 

7.2.9 

-0-28 

-0-21  -o-3o'-o-36 

-088 

-rii 

-0-83 

-0-64 

-0-53  -0-45 

-0-34  -0-37 

-0-53 

7.2.2(9) 

4-006 

+0'i5-H)'i9+o-23 

-o-io 

-0-38 

-0-21 

-0*07 

+002  +o-o3 

+0-0I  -002 

-001 

During  winter,  the  mean  of  the  two  daily  extremes  gives  a  tem- 
perature almost  one  degree  too  great ;  and  for  the  entire  year,  the 
mean  of  the  two  daily  extremes  gives  a  temperature  more  than  half 
adegr^  too  great 
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If  we  combine  any  morning  observation  with  an  observation  made 
about  the  time  of  greatest  heat,  we  obtain  a  resulting  temperature 
too  great. 

Twice  during  each  day,  the  height  of  the  thermometer  coincides 
with  the  mean  temperature  of  the  day.  This  coincidence  occurs 
about  16  minutes  before  nine  in  the  morning,  and  also  about  12  min- 
utes before  eight  in  the  evening.  We  should  therefore  obtain  the 
mean  temperature  by  a  single  observation  at  either  of  these  instants ; 
but  a  uniform  system  of  observation  is  more  likely  to  be  adhered  to, 
when  the  time  of  observation  is  an  even  hour.  If  we  combine  9 
o'clock  in  the  morning  with  8  o'clock  in  the  evening,  the  resulting 
temperature  will  be  about  a  degree  too  high  in  summer,  and  about 
three-fourths  of  a  degree  too  low  in  winter.  The  mean  for  the  year 
will  be  only  one-sixth  of  a  degree  too  great  '^  and  this  is  the  nearest 
approach  to  the  mean  temperature  which  can  be  obtained  by  com- 
bining any  two  hours  of  observation,  unless  we  employ  inconvenient 
hours  of  the  night.  In  other  words,  there  are  no  two  convenient 
hours  whose  mean  corresponds  with  the  mean  temperature  of  New 
Haven  with  the  precision  which  is  desirable  in  such  observations. 

If  the  mean  temperature  is  to  be  deduced  from  observations  at  two 
hours  of  the  same  name,  the  hours  which  best  combine  accuracy  with 
•convenience  are  10  a.  m.  and  10  p.  m.  ;  but  these  give  a  result  about 
one-third  of  a  degree  too  great. 

If  observations  are  made  at  three  hours  daily,  we  shall  obtain  the 
mean  temperature  very  accurately  by  observations  at  6  a.  m.,  2  and 
^  p.  M. ;  but  during  the  winter  months  6  a.  m.  is  an  inconvenient  hour, 
and  not  likely  to  be  faithfully  adhered  to.  The  mean  of  observations 
at  7  A.  M.,  2  and  9  p,  m.,  is  too  great ;  but  if  we  add  twice  the  nine 
o'clock  observation  to  the  sum  of  the  other  two  observations,  and 
divide  the  result  by  4,  the  error  of  the  result  for  the  separate  months 
in  only  one  instance  exceeds  a  quarter  of  a  degree ;  and  for  the  en- 
tire year  differs  but  one-hundredth  of  a  degree  from  the  true  mean 
temperature.  These  then  are  the  three  hours  to  be  generally  recom- 
mended for  observation,  and  fortunately  they  are  extremely  well 
adapted  to  the  convenience  of  most  observers. 

The  annual  variation  of  temperature  may  be  represented  by  Bes- 
sel's  well-known  formula 

T,=(T)+Aym(aj+B,)+A2sin(2a:+B2)+A3sin(3a;+B3)+etc., 
where  Tjr  represents  the  mean  temperature  of  a  day  corresponding  to 
an  epoch  x  of  the  year,  x  being  counted  in  degrees  from  some  as- 
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smned  instant;  (T),  A,,  Bj,  Aj,  Bj,  etc.,  being  constants  derived 
from  the  mean  temperatures  determined  for  certain  epochs.  In  order 
that  these  constants  may  be  most  conveniently  determined,  it  is  neces- 
sary that  the  epochs  should  divide  the  year  into  equal  intervals ;  and 
it  is  also  necessary  to  deduce  from  the  mean  temperatures  for  the  sev- 
eral months,  the  mean  temperatures  of  12  equidistant  epochs;  viz., 
for  aj  =  0*",  aj  =  30*",  and  so  on  up  to  a;  =  380^ 

Now  the  mean  temperature  of  all  the  days  of  a  month  does  not 
coincide  with  that  of  a  day  placed  at  the  middle  of  the  month^  be- 
cause the  temperature  does  not  change  uniformly ;  that  is,  the  varia- 
tion of  temperature  is  represented  by  a  curved  line  rather  than  by  a 
straight  line ;  and  when  we  have  obtained  the  mean  temperature  for 
the  middle  of  each  month,  these  temperatures  do  not  correspond  to 
the  epochs  aj  =  0®,  a;  ^  30°,  etc.,  because  the  months  are  of  unequal 
length.  It  is  therefore  necessary  to  reduce  the  temperature  of  the 
middle  of  each  month  to  that  which  corresponds  to  the  epochs  0*, 
80°,  etc.  In  order  to  obtain  these  two  corrections,  a  provisional 
formula  was  computed,  which  differed  but  little  from  the  one  given 
below,  and  from  this  was  computed  the  mean  temperature  of  each  day 
of  the  year.  The  following  table  shows  the  corrections  thus  obtained 
for  the  curvature  of  the  line  of  mean  temperature,  and  for  inequality 
of  intervals,  the  dates  being  reckoned  from  Jan.  15th.  The  last  col- 
unm  shows  the  results  after  these  two  corrections  have  been  applied. 


CorroctioDf  for 

MoDthi. 

Temperatare 

CmrTatnrw. 

UiMqual 
int«nrali. 

JaDoarj, 

3fr53 

0 
-a4 

/o4 

2633 

Februarji 

38-11 

-3i 

-o3 

2777 

Bfarch, 

36-00 

-•II 

+•22 

36- 20 

April, 

46-84 

+  o5 

+•20 

U 

May, 

5ra8 

0 

+•18 

Jane, 

6696 
71-66 

+-a5 

+  11 

67-32 

Jaly. 

+•26 

+'oa 

'■^ 

August, 

70-3i 

+-3i 

+-o3 

September, 

6a-5o 

+  18 

+-09 

6t77 

October. 

5i-io 

-•07 

+  12 

5ii5 

Norember, 

40-32 

+  oa 

+  i3 

40-47 

December, 

3o-4a 

-3i 

+•11 

30-22 

Computing  from  these  corrected  temperatures  the  values  of  the 
constants  in  our  assumed  formula,  we  obtain 

T,=49**-ll-f  22*'-92  sin(a>4-263*'  38')+0*'-29  8m(2a;+345*  24') 
-|-0**-458in(3a;-|-229°  50')-|-0*-02  sin(4aj+150**)+0<*-38  8in(6aj-f-64^  81') 

-.0°-08co8  6a;, 

in  which  x  is  reckoned  from  JaAoary  15tL 
30 


Digitized  by 


Google 


2S4 


Meteorology  of  New  Haven. 


From  this  formula  has  been  computed  the  mean  temperature  of 
each  day  of  the  year,  as  shown  in  the  following  table. 

Mean  temperature  of  every  day  in  the  year^  as  deduced  from  86  years 
of  observations  at  New  Haveriy  Conn, 


Mootb 

Jtn. 

Feb. 

Mireh 

April 

Mty. 

Jnoe. 

July. 

An,. 

Sept 

Oet 

Nor. 

Dtfe. 

1 

2?.4 

26-4 

3?., 

41-8 

52% 

0           0 
628     70-5 

0 
71*9 

67% 

56^5 

4l-5 

35^ 

a 

27-3 

26-5 

3r4 

421 

52-5 

63-1   ,  70-6 

^ri 

67-1 

56-1 

45a 

34-3 

3 

27-2 

26-5 

3i7 

42-5 

52-8 

63-4  !  708 

66-8 

55-7 

44-8 

33-9 

4 

27-1 

26^ 

32-0 

42-9 

53-1 

63-8 

709 

717 

66-5 

55-3 

44-5 

33-6 

5 

27-0 

267 

32-3 

432 

53-4 

64-1 

710 

717 

66-2 

55-0 

44i 

33-3 

6 

260 
268 

268 

32-6 

43-6 

53-8 

64-4 

711 

71-6 

65-9 
656 

54-6 

43-8 

lit 

7 

269 

32-9 

43-0 
44-3 

54-1 

647 

71-2 

71-5 

54-3 

43-4 

8 

267 

270 

33-2 

54-5 

65-1  J7I-3 

71-5 

65-3 

53-9 
53-5 

43i 

32-3 

9 

266 

27-1 

33-6 

44-6 

54-8 

65-4  ;7i-4 

71-4 

65-0 

4a-7 

32-0 

lO 

26-6 

27-2 

33.9 

45-0 

55-2 

657 

71-5 

71-3 

64« 

53-2 

4J-3 

3i7 

II 

26-5 

27-3 

34-2 

45-3 

55-5 

66-0 

71-6 

71-2 

64-3 

52-8 

4a'o 

3r4 

12 

26-5 

27-4 

34-6 

457 

55-9 

66-2 

717 

7I-I 

64o 

52-5 

41-6 

3i-i 

i3 

26-4 

27^ 

34*9 
35-5 

46-0 

56-i 

66-5 

717 

71 -o 

636 

521 

4i-3 

3o-9 
30-6 

i4 

26-4 

277 

46-4 

56-6 

66-8 

71-8 

70-Q 
70-8 

63-3 

5i-8 

40-0 
4o5 

i5 

26-3 

279 

35-6 

467 

56^ 

671 

71-8 

62-9 

5i-4 

3o-3 

i6 

26-3 

280 

36o 

471 

57-3 

67-3 

71-9 

70-6 

62-5 

5ri 

4o-a 

3oi 

17 

26-3 

282 

36-3 

47-4 

57-6 

67-6 

719 

70*5 

621 

507 

398 

29-8 

i8 

26-3 

28-4 

367 

47-8 

58-0 

678 

72-0 

70-3 

618 

5o-4 

39-4 

296 

'9 

^3 

28-6 

371 

48-1 

58-3 

681 

72-0 

70-2 

6r-4 

5o-o 

^4 

29-4 

20 

262 

288 

37-4 

48-4 

587 

68-3 

72-0 

70*0 

61 -0 

497 

292 

21 

26*2 

290 

37-8 

487 

590 

68-5 

72-1 

698 

60-6 

49-3 

38-3 

29*0 
288 

22 

262 

292 

38-2 

491 

59-4 

68-8 

72-1 

69-6 

6o-2 

t^ 

38-0 

23 

26-3 

29.5 

38-5 

49-4 

59-8 

69-0 

721 

69-5 

598 

37^ 

28-6 

24 

26-3 

297 

iti 

497 

601 

69-2 

72-1 

69-3 

59-4 

48-3 

37*2 

28-4 

25 

26-3 

39*9 

5oi 

6o-4 

694 

72-1 

691 

59-0 

47-9 

36-8 

28-2 

26 

26-3 

3o-2 

39-6 

5o-4 

6o-8 

696 

721 

689 
68-6 

.58-6 

47-6 

36-5 

281 

27 

26-3 

3o-5 

4oo 

507 

611 

69-8 

72-1 

58i 

4t2 

36-1 

Vrt 

28 

26-3 

3o-8 

4o-4 

5ii 

6i-4 

70-0 

72-0 

68-4 

577 

46-9 
46-6 

35-8 

29 

26-4 

407 

5f4 

6i-8 

701 

72-0 

68-2 

57-3 

35.4 

277 

3o 

26-4 

4ii 

5f8 

621 

70-3 

72-0 

679 

56-9 

46-2 

35-0 

27-6 

3i 

26-4 

4v4 

46-84 

62-5 

71-9 

677 

45-9 

2t5 

Meani*. 

26-53  28- 1 1 

36o^ 

5728 

66-96 

71-6^ 

7o32 

62  5cJ 

5f  10 

40-32 

3o-42 

From  this  table  we  perceive  that  the  coldest  day  of  the  year  is 
January  21st  or  22d,  being  31  days  after  the  winter  solstice.  The 
warmest  day  is  July  24th  or  25th,  being  83  days  after  the  summer 
solstice.  The  interval  from  minimum  to  maximum  is  184  days,  and 
from  maximum  to  minimum  is  181.  The  mean  temperature  of  the 
year  is  passed  through  on  April  22d  and  Oct.  22d,  which  dates  divide 
the  year  into  two  portions  almost  exactly  equal  to  each  other. 

The  ascending  and  descending  branches  of  the  curve  of  annual 
temperature  are  almost  exactly  similar  to  each  other,  as  is  indicated 
by  the  coefficients  in  the  formula,  page  238,  each  of  the  coefficients 
after  the  second  term,  being  less  than  half  a  degree.    This  symmetry 
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18  doubtless  in  part  the  result  of  the  long  series  of  observations  by 
xirhich  the  influence  of  irregular  causes  has  been  eliminated,  and  this 
curve  doubtless  affords  a  near  approximation  to  the  average  climate 
of  New  Haven, 

The  following  table  shows  the  highest  as  well  as  the  lowest  tem- 
peratures observed  for  each  month  of  the  year,  together  with  the 
date  of  the  observation  and  the  name  of  the  observer.  These  observ- 
ations were  generally  made  at  fixed  hours,  which  were  not  always 
those  of  the  highest  or  lowest  temperature.  In  such  cases,  in  order 
to  obtain  the  true  maximum  or  minimum,  a  small  correction  has  been 
applied  which  was  deduced  from  the  table  of  the  diurnal  variation 
given  on  page  232. 


UMtb. 

Mn 

DiOe. 

Obserrera. 

Min. 

Date. 

ObMrren. 

Ranr. 

T«r. 

Day. 

Y««r. 

D«y. 

5 

7 

2 

I 
2 
2 
7 
i3 

29 

3o 

28 

29 
16 

Jam 

Feb., 

MaMh. 

April, 
May, 

Jose, 

Joly, 

Aug^ 

Sept, 

Oct, 

Not., 
Dec., 

Year. 

o 

64 
68 
76 
85 
94 

I02 
Id 
98 

83 

74 
68 

l833 

1810 

i845 

i844 
1845 

1864 

1798 

Si7«o 
h863 

1782 
11809 
iibSt 
ci78€ 
h8o5 

.809 

5 

26 

28 

l5 
12 

26 

3 
6 
3 
5 

4 
5 

2 

26 

Dr.  Alfred  S.  Monson. 

Pres.  Jeremiah  Day. 

Col  Enos  Cutler. 

Col  Enos  Cutler. 
Col  Enos  Cutler. 

Prof.  Elias  Loomis. 

Hezekiah  Howe. 
Pres.  Ea-a  Stiles,    ; 

Pres.  E»a  Stiles. 
Pres.  Jeremiah  Day, ; 
Rev.  David  L.Ogden.S 
Pres.  Eara  Stiles,       ) 
Pres.  Jeremiah  Day. ) 
t*rea.  Jeremiah  Day. 

'  0 
-24 
-16 

-  9 

II 

27 

35 
44 
39 
27 
»9 
2 
-II 

i835 

i855 

i835 

i847 

i837 

51787 

h8i6 

1814 

i834 

i834 

1836 

1786 
i83i 

^  Dr.  Alfred  S.  Monson, 
i  Rodney  Burton. 

Rodney  Burton. 
^Dr.AllredS.Moneon, 
i  Rodney  Burton. 

Col.  Enos  Cutler. 

Edward  0.  Herrick. 

Pres.  Ezra  Stiles,     ; 

Pres.  Jeremiah  Day.  S 

Pres.  Jeremiah  Day. 

Dr.  Alfreds.  Monson. 
Dr.  Alfreds.  Monson. 
Dr.  Alfred  S.MoDson. 

Prea.  Ezra  Stiles. 
Dr.  Alfreds.  Monson 

0 

88 
84 
85 

74 
67 

67 
57 
59 
65 
64 

72 
79 
126 

102 

1864 

Prof.  Elias  Loomis. 

-24 

i835 

5  Dr,  Alfreds.  Monson 
<  Rodney  Burton. 

The  principal  results  of  the  preceding  tables  are  graphically  repre> 
sented  by  curves  on  the  accompanying  plates. 

Plate  I  exhibits  the  mean  daily  curve  of  temperature  for  each 
month  of  the  year,  and  also  for  the  average  of  the  entire  year  accord- 
ing to  the  table  on  page  230.  The  hours  of  the  day  are  sho^irn  at 
the  top  and  bottom  of  the  page,  and  the  degrees  of  temperature  upon 
the  right  and  lefl  margins.  The  general  resemblance  of  the  curves 
for  the  different  months  is  quite  remarkable ;  and  especially  the  fact 
that  no  two  of  the  curves  intersect  each  other. 

Plates  II  and  III  exhibit  what  Major  General  Sabine  designates  as 
chrono-isothermal  lines,  being  designed  to  show  the  temperature  at 
the  several  hours  of  the  day  on  each  day  of  the  year.  Plate  11  ex- 
hibits the  isothermals  which  are  comprised  between  the  mean  temper- 


Digitized  by 


Google 


286 


Meteorology  of  New  ITaven. 


atare  of  the  year  and  the  highest  isothennal ;  the  two  variables  being 
the  hour  of  the  day,  and  the  day  of  the  year.  The  hours  of  the  day 
are  indicated  by  equidistant  vertical  lines  which  are  numbered  at 
both  top  and  bottom ;  while  the  beginning  and  middle  of  each  month 
are  indicated  by  the  horizontal  lines.  The  smallest  curve  on  this 
map  shows  at  what  hours  and  upon  what  months  the  mean  tempera- 
ture of  New  Haven  is  78**.  The  next  curve  shows  at  what  hours, 
and  upon  what  months  the  mean  temperature  is  76^,  and  so  on« 
These  curves  show  an  unexpected  degree  of  symmetry,  which  is 
probably  due  to  the  length  of  the  series  of  observations,  by  which 
the  influence  of  irregular  causes  is  mostly  eliminated. 

Plate  III  exhibits  the  isothermals  which  are  comprised  between 
the  mean  temperature  of  the  year,  and  the  lowest  isothermal.  The 
smallest  curve  on  this  map  shows  at  what  hours,  and  upon  what 
months  the  mean  temperature  of  New  Haven  is  22^  The  next  curve 
shows  at  what  hours  and  upon  what  months  the  mean  temperature  is 
24^,  and  so  on.  These  curves  are  less  symmetrical  than  the  preced- 
ing, being  crowded  much  more  closely  together  in  the  morning  than 
in  the  evening  hours;  indicating  that  in  winter  the  temperature 
changes  much  more  rapidly  in  the  morning  than  in  the  evening.  An 
effect  of  the  same  kind  is  noticeable  in  summer,  but  is  somewhat  less 
conspicuous  than  in  winter. 

In  order  to  determine  whether  the  mean  temperature  of  New  Haven 
has  changed  since  the  time  of  the  earliest  recorded  observations,  we 
have  divided  the  entire  series  of  observations  into  two  groups,  the 
first  embracing  the  observations  down  to  1820,  forming  a  series  of  41 
years;  the  second  embracing  the  observations  since  1820,  forming  a 
series  of  45  years.  The  mean  temperature  of  each  month  according 
to  the  two  series  of  observations  is  shown  in  the  following  table ;  the 
mean  of  the  observations  being  reduced  to  the  true  mean  temperature 
by  applying  the  correction  from  the  table  on  page  232. 


Pint 

SMond 

DIITeroDoe. 

Mootbi. 

•eriet. 

Mri-. 

Janaary. 

2?-3l 

a§-73 

+o-4a 

Pebnmry, 

a8o8 

2816 

+o-o8 

March, 

358o 

36  36 

+o56 

April. 

47' 17 

46-53 

-0-64 

May/ 

57-36 

5r3o 

+oo4 

June, 

67-47 

665i 

-096 

Flrtt 

Second 

Months. 

■erie*. 

0 
71-70 

•eriei. 

July. 

7 1 -61 

August, 

7080 

69-88 

September, 

62-84 

62-20 

October, 

5ia8 

5oo3 
40  59 

Noveuiber, 

4oo4 

December, 

3o-56 

30-29 

DUTereDM. 


-008 
-0-92 
-0-64 
-0-35 
+0-55 
-o  27 


These  differences  are  generally  small,  with  repeated  changes  of 
sign;  which  seems  to  indicate  that  they  are  mainly  due  to  those 
Irregular  causes  which  render  the  mean  temperature  of  a  given 
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month  of  one  year,  so  unlike  that  of  the  same  month  in  some  differ- 
ent year. 
If  we  make  the  comparison  by  seasons,  the  numbers  are 


SaMoiM. 

FintMrim. 

Winter, 
Spring. 
Summer, 
Autumn, 

a8-32 
46-74 

46-73 
69-34 
5i-a4 

0 
+0-07 

-o-oi 
-0-65 
-o-i5 

Year, 

49-1  i 

4893 

-0-18 

The  final  result  is  that  the  mean  temperature  of  New  Haven  by 
the  last  45  years,  is  one-fifth  of  a  degree  lower  than  by  the  first  41 
years ;  but  this  quantity  does  not  exceed  the  probable  zero  error  of 
most  of  the  thermometers  employed  in  the  observations ;  and  we  must 
conclude  that  if  the  mean  temperature  of  New  Haven  has  changed 
at  all  since  1778,  the  change  amounts  to  only  a  small  fraction  of  a 
degree,  and  cannot  be  certainly  decided  from  the  observations.  It  is 
however,  noticeable  that  the  difference  for  the  summer  months  is 
quite  large,  considering  the  length  of  the  period  from  which  the  re- 
sult is  deduced,  and  seems  to  indicate  a  slight  moderation  in  the  heat 
of  our  summers.  A  careful  examination  of  the  preceding  tables  will 
show  a  remarkable  excess  of  high  temperatures  for  summer  at  the 
mid-day  observation  during  the  years  from  1778  to  1803,  from  which 
it  is  reasonable  to  conclude  that  the  thermometers  of  Pres.  Stiles  and 
Messrs.  Beers  and  Howe  were  not  as  well  protected  from  reflected 
heat  as  were  the  thermometers  in  most  of  the  subsequent  observations. 
Some  influence  may  be  ascribed  to  the  increased  number  and  size  of 
our  shade  trees,  within  the  last  half  century,  by  which  means  ther- 
mometers are  generally  better  sheltered  from  the  rays  of  the  sun  re- 
flected from  buildings  or  a  sandy  soil. 

One  of  the  most  important  features  of  a  climate  is  its  liability  to 
late  frosts  in  spring,  and  early  frosts  in  autumn.  We  have  endeav- 
ored to  determine  from  the  journals  the  average  date  of  these  frosts, 
but  it  is  obvious  from  an  inspection  of  the  records  that  the  frosts  in 
many  instances  were  not  recorded.  It  is  thought  that  we  may  obtain 
more  reliable  data  for  comparison,  if  we  fix  upon  a  certain  tempera- 
ture as  indicated  by  the  observations  of  the  thermometer.  We  have 
therefore  selected  from  the  journals  for  each  year  the  last  instance 
before  midsummer,  in  which  the  thermometer  sunk  as  low  as  40°,  and 
whenever  mention  is  made  of  a  frost  at  that  date,  the  record  is  cop- 
ied in  the  following  table.  We  have  also  selected  from  the  journals 
for  each  year,  the  first  date  after  midsummer  in  which  the  thermom- 
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eter  sunk  as  low  as  40^,  and  whenever  mention  is  made  of  a  frost  at 
the  same  date  the  record  is  copied  in  the  following  table.  It  is  pre- 
sumed that  in  nearly  every  one  of  these  instances,  a  slight  frost  must 
have  occurred  in  low  and  exposed  places. 


L18T  VROST  OF  SPRDrG. 

FIRST  FROST  OF  AUTUMK. 

Yean. 

Data. 

Tamp. 

DaU. 

Tamp, 

1778 

1779 
1780 
1781 
178a 

May     6 
May  ao 
May  a6 
May     5 

0 

40 
40 
4o 
38 

September     4 

September   a6 
October         3 
October         4 

39 

37 
37 
38 

Ice. 

1783 
1784 
1785 
1786 

1787 

May   ao 
May   18 
May   II 
May   18 

June    a 

38 

Frost 

September     a 
September  i5 
September  3o 
September  M 
September   16 

40 
34 
40 
4o 
37 

Ice  i  incfa  thick. 
Frost 

1788 
1789 
1790 

1791 
179a 

May  II 
May   a7 
May   17 
May  i4 
May    18 

35 
38 
40 
40 
34 

Frost. 
Frost. 

September   ai 
September   19 
September  a4 
September   18 
September     1 

% 

36 

40 
37 

Frost 
Frost 
Frost 
Ice. 

1793 
1794 
1796 

1797 
1798 

May   16 
May   18 
May     9 
May   i5 
May    19 

% 

40 
37 
40 

Frost. 
Frost 

Frost 

September   18 
September  ai 
October         8 
September  ao 
September   a9 

37 
40 

37 
4o 
39 

Ice. 
Frost. 

Frost 

1799 
1800 
1801 
1 80a 
i8o3 

May   la 
May   10 
May   i5 
May  ai 
BCay    i3 

35 
4o 
4o 
40 
4o 

Snow  sqoalls. 

October          i 
October         4 
September  la 
September  »5 
September  a8 

1 

4o 
4o 

Frost 

Frost 
Frost 

1804 
i8o5 
1806 
1807 
1808 

May   i4 
May  3i 
June    4 
May   18 
May   a3 

1 

4o 
40 
4o 

Frost 
Frost 

September  3o 
September  a4 
September  " 
October         6 
September   a  a 

34 

40 

3a 

Frost  and  ke. 

Frost 
Hard  frost 
White  frost 

1809 
1810 
1811 
i8ia 
i8i3 

May     9 

May  aa 
May  3i 
May    19 
May   ao 

4o 

t 

4o 
4o 

Frost 

September     7 
September   17 
September  2  a 
September   a4 
October        la 

40 
40 
4o 
34 
39 

White  frost 
Frost 

i8i4 
i8i5 
1816 
1817 
1818 

May   18 
May   19 
lune  11 
May   3i 
May   ao 

4o 
38 
35 
4o 
38 

Frost 

S<^ptember  a6 
September  28 
August         3a 
October          2 
September   27 

4o 
36 
4o 
34 
40 

Frost 
White  frost 

1819 
I  Sao 

May   a8 
May    IP 

May  19*1 

38 
38 

Frost. 

OcUiber         4 
September   a6 

38 

37 

Frwt 

Mean 
4i  years, 

38-7 

September  aaa 

38i 
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LAST  FROST  OP  8PBINO. 

FIB8T  FROST  OF  AUTUMH. 

r«n. 

Date. 

Tamp. 

Date. 

Temp. 

I83I 
183a 
1833 
1824 
1825 

May   22 
May   26 
May  3o 
May   a6 
May    16 

40 

% 

Frost 

Frost. 
Black  frost. 
Black  frost 

September  27 
September   18 
September  aa 
September  a4 
September   n 

0 
40 

37 
38 
40 

Frost 

Hard  white  frost 
Large  frost 
Frost 

i8a6 
1827 
1828 
1829 
i83o 

May   10 
May   i3 
May     9 
May   14 
May   22 

38 
40 
40 
36 
4o 

Frost 
Frost 
Frost 

October         9 
October         7 
October         7 
September   la 
September  17 

34 
37 
38 
40 
39 

White  frost 
Frost 

i83f 
1832 
i833 
i834 
1835 

May   10 
May  25 
May    4 
May   17 
Blay   23 

35 
33 
40 
38 
39 

September  3o 
September   10 
August         3o 
August         ao 
September   i5 

4o 
39 

i836 
1837 
i838 
1839 
i84o 

May  3i 
May     Q 
May   i5 
May   12 
May   a6 

4o' 
38 
38 
40 
40 

White  frost 
White  frost 

September     7 
September   i3 
September  24 
September  i4 
September   i4 

38 
40 
38 

% 

Slight  frost 
Frost 

i84i 
1842 
1843 
i844 
1845 

May  16 
May  21 
JoDe    a 
May  32 
May  3i 

36 
40 
35 

Frost 

Very  hwmyfrott. 

Heavy  frost. 

Frost 

Frost 

October         i 
September  23 
September  28 
September  a4 
September   a3 

34 

% 

Frost 

Severe  frost 
Frost 

1846 
1847 
i848 

1849 
i85o 

Biay  22 
May     6 
May     I 
May     7 
May   22 

37 
37 
40 
37 
39 

Frost 
Frost 

September  ao 
September   10 
September  16 
October         2 
September  3o 

39 
3? 
38 
39 
4o 

Slight  frost 
Severe  frost 

i85i 
i852 
i853 
i854 
1855 

May     5 
May     4 
May     6 
May     8 
BCay   20 

37 
38 
36 
40 
39 

Snow  and  sleet 

September  i5 
September  3o 
September  3o 
September  ai 
September   ao 

36 
38 
35 
36 
33 

Frost 
Frost 

i856 
1857 
i858 
1859 
i860 

May  3o 
May   19 
May  29 
June  13 
BCay   16 

36 
40 

37 
37 
38 

Ice  iindi  thick. 
Frost 

September  a5 
September  a4 
August        a4 
September  i5 
September   10 

37 
38 
40 
36 
40 

Frost 
Frost 

1861 
1862 
i863 
i864 
1865 

May  3o 

June  11 
Biay    i3 

37 
38 
40 
4i 
40 

Slight  frost. 
Frost 

October       i4 
September     3 
September  ai 
September  a6 
September   20 

37 
37 
40 
4o 
39 

Frost 

Slight  frost 
Slight  frost 

Mean 
45  yean, 

May  189 

382 

September  20  4 

38a 
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Taking  the  average  of  the  dates  and  temperatures  for  the  two 
series  of  years  before  and  after  1820,  we  obtain  the  following  results  • 


Date. 

Temp. 

Dete. 

Temp. 

First  series. 
Second  series. 

Mty  10- 1 

May  189 

3^.7 
38-2 

Sept  2a-2 
Sept.  30*4 

3|.i 
38a 

Difference, 

-  o-a 

-0-5 

-  1-8 

+0-I 

These  numbers  agree  perhaps  as  well  as  could  be  expected  upon 
the  supposition  that  no  permanent  change  of  climate  has  occurred. 

Another  phenomenon  which  affords  a  standard  for  comparing  dif- 
ferent climates,  is  the  time  of  occurrence  of  the  first  and  last  appear- 
ance of  snow  during  the  winter  season.  We  have  therefore  made  a 
careful  comparison  of  all  the  meteorological  journals,  and  have  deter- 
mined as  accurately  as  possible  the  dates  of  these  phenomena,  together 
with  the  depth  of  the  snow.  The  results  are  shown  in  the  following 
table.  Column  2d  gives  the  date  of  the  last  snow  in  the  spring  of 
the  year,  the  snow  being  sufficient  in  quantity  to  be  measured,  or  to 
whiten  the  surface  of  the  ground.  Column  dd  contains  the  date  of 
the  last  recorded  appearance  of  snow  in  quantities  too  small  to  be 
measured,  being  generally  designated  by  '  a  snow  squall,'  or  *  a  few 
flakes  of  snow.'  Columns  4  and  5  contain  similar  information  respect- 
ing the  first  appearance  of  snow  in  the  autumn. 
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Tew. 

Lut  mow  of  winter. 

LuCflakwofioow. 

FInt  tekM  of  mow. 

FIrtt  now  of 
winter. 

1778 

1779 
1780 
1781 
1782 

Apr.  18 
Mar.  81 
Apr.    a 
Miur,  II,  Sinches. 

Not.  19 

Dea  10 

Not.    I 
Not.  21 
Not.  20^  3  inches. 

1783 
1784 
1785 
1786 
1787 

Mar.  22, 1  inch. 
Apr.  11,2  iuchos, 
Apr.  19, 1  inch. 
Apr.    2, 6  Inches. 
Miur.  9, 2  inches. 

April  21 

Not.  11 

Oct  26,  sQow  squalls. 

Not.  12, 3  inches. 
Dec  10, 3  inches. 
Not.  24, 1  inch. 
Oct  3o.  2  inches. 
N0T.30 

1788 

1789 
1790 

1791 
1792 

Mar.  23 

Apr.    I 

Apr.  28, 1  inch. 

Apr.  i4 

Mar.  16. 3  inches. 

Mar.  28,  snow  sqnalls. 
Apr.  21 

Not.  4 
Not.  7 
Oct.  17 

Not.  26. 1  inch. 
Dec.    3, 1  inch. 
Not.  27, 6  inches. 
Not.   3, 4  inches. 
Not.  23 

1793 
1794 
1795 
1796 
1797 

Mar.  21 

Mar.  6 

Mar.3i 

Mar.  18. 4  inches. 

Apr.  18. 3  inches. 

Oct  29 
Not.  12 
Not.  23,  snow  squalk 

Not.  i3 

Not.  14, 3  inches. 
Dec    3 
Dec    a 
Not.  17 

1798 
1799 
1800 
1801 
1802 

Apr.   3 
Apr.   2 
Apr.  i4 
Apr.  10 
Mar.  29 

Apr.  16,  snow  sqoalls. 
May  12,  snow  squalls. 
Apr.  i4 

Oct  3i 
Not.   3 
Not.  1 4 

Not.   I 

Not.   I,  a  inches. 
Dec    I,  I  inch. 
Not.  21 

Not.  a  I,  i  inch. 
Not.  3 

i8o3 
1804 
i8o5 
1806 
1807 

Mar.3i 

Mar.  3o,i  inch. 
Feb.  28, 1  inch. 
Apr.   8, 1  inch. 
Mar.  3 1,  finch. 

May  8 

Mar.  1 2,  slight. 
Apr.  i5 
Apr.  i3 

Not.  10 

Not.  1 2,  snow  sqoalL 

Not.  20 

Not.  16 

Oct  27 

Dec  i5f  I  inch. 
Dec    4.  a  inches. 
Not.  24,  i  inch. 
Dec    3, 4  inches. 
Dec  i5,iinch. 

1808 
1809 
1810 
181 1 
1812 

Mar.  1 5,  i  inch. 
Mar.  1 5«  2  inches. 
Mar.  26, 5  inches. 
Apr.  11,4  inches. 
Apr.  i3, 2  inches. 

Apr.    I 

Not.  1 5 
Not.  9 
Oct  a3 
Oct  26 

Dec  24,  i  inch. 
Not.  20, 1  inch. 
Oct  3i.iinch. 
Not.  20, 1  inch. 
Dec    2,  2  inches. 

i8i3 
1814 
i8i5 
1816 
1817 

Mar.  16, 1  Inch. 
Mar.  21, 5  inches. 
Mar.  29, 1  inch. 
Apr.  1 1, 1  mch. 
Mar.  28, 2  inches. 

Not.  19 
Dec.  12 

NoT.i4iioch. 
Not.  27, 1  inch. 
Dec  3o,  9  inches. 
Dec    9 
Not.  22, 1  inch. 

1818 
1819 
1820 

Mar.  28. 2  inches. 
Mar.  16, 4  inches. 
Apr.    2, 1  inch. 

Apr.  21,  snow  sqoalls. 
Mar.  19 

Apr.    7 

Not.  18 
Oct  25 

Dec    1, 2  inches. 
Not.  28, 2  indies. 
Not.  i  2, 9  inches. 

Mean 

4a 
years. 

Ifarch  29-7 

April  i3i 

Not.  8-1 

Not.  24-4 

31 
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Year. 

Lutraow  of  winter. 

Lut  flakei  of  mow. 

First  flakei  of  mow. 

PIm  loow  of 
wiour. 

1821 

Apr.  17, 3  inches. 

Not.  i3 

Nov.3o 

'  1822 

Mar.  8 

Nov.  26,  snow  squall 

Dec    3, 1  inch. 

1823 

Mar.  3o,  8  inches. 

Oct  26           ^ 

Nov.  25 

1824 

Mar.  18, 3  inches. 

Oct.  24 

Dec    4 

1825 

Apr.   3 

Nov.  20 

1826 

Apr.  10 

Nov.   4,  a  few  flakes. 

Nov.  23 

1827 

Mar.  20 

Mar.  21, 

snow  squall 

Not.  7, 1  inch. 

1828 

Mar.  1 5, 6  inches. 

Apr.  1 3. 

•DOW  squalls. 

Not.  i4 

1829 

Mar.22,3inches.:Apr.  II 

Not.  14,1  inch. 

i83o 

Mar.  26, 4  inches. 

Nov.3o 

i83i 

Mar.  10 
Apr.  3 
Mar.  11 

Dec.    I 

i832 

Dec    I 

i833 

Nov.  25 

1 834 

Mar.  24,  slight 

Apr.  27 

Nov.  16,  a  few  flakes. 

Dec.  1 3 

i835 

Apr.  16 

Apr.  25 

Nov.  23, 4  inches. 

i836 

Mnr.  29 
Mar.   5 

Nov.   3 

Nov.  29 

1837 

Nov.  j4 

i838 

Apr.  U 

Oct  3i 

Nov.  18 

1539  iMir.   3.,  inch. 

Apr.  i4 

Nov.2ali^ht 

1840 

Apr.    I 

Oct  25 

Nov.  19,  2  indies. 

i84i 

Apr.  14  8  inches. 

Oct.    3 

Nov.  8, 1  inch. 

1842 

Mar.  24.  2  inches. 

Nov.  24 

1843 
i844 

Apr.    5 

Mar.  3i,i  inch. 

Apr.  19 

Nov.   7 

Nov.  24,  soow  squall 

Nov.  17,  a  few  flakes. 

Nov.   8 

Nov.  28, 2  inches. 

1845 

Apr.   7,1  inch. 

Apr.  II, 

snow  squalls. 

Xov.3o,  I  inch. 

i846 

Mar.   6, 1  inch. 

Apr.  i3, 

snow  squalls. 

Oct  29 
Nov.  25 

Nov.  25, 1  faich. 

1847 

Apr.    2,  2  inches. 

Apr.  i3, 

snow  squalls. 

Dec  16,1  inch. 

i848 

Apr.  19.  5  inches. 

r          ' 

* 

Nov.   9 

Nov.  12, 6  indies. 

1849 

Mar.  27, 3  inches. 

Apr.  19, 

flurries  of  snow. 

Dec    2, 1  inch. 

i85o 

Apr.  1 3 

Nov.i8,findL 

i85i 

Apr.  20,  5  inches. 

May    5. 

snow  and  sleet 

Nov.   4»  a  few  flakes. 

Not.  25,  i  iodi. 

1 852 
i853 

Apr.  6, 8  inches. 
Apr.  17 

Apr.  i3. 

snow  squalls. 

Deci3 
Dec  23 

i854 

Apr.  17 

Dec    3 

i855 

Mar.  26 

Nov.  21 

i856 

Mar.  24 

Mar.  28 

Nov.  i5 

Nov.  29 
Dec    5 

i657 

Mar.n 

Apr.  20 

Nov.  21,  slight 

i858  (Mar.   8 

Mar.  1 1 

Nov.  i4 

Nov.  28 

1859 

Mar.   8 

Nov.  i4 

Nov.  28 

i860 

Mar.  22 

Apr.  26 

Dec    4 

1861 

Apr.   3 

Nov.  i5 

1862 

Apr.   0.  finch. 
Apr.   8,  i  inch. 

Nov.  7, 2  inches. 

i863 

Dec  II, 3 inches. 

1864 

Mar.  23.  i  inch. 

Nov.   5,  soow  squall 

Dec  10, 3  inches. 

i865 

Mar.    2,  i  inch. 

Mar.  24. 

snow  squalls. 

Dec    7>3inchefi. 

Mean 

45 

March  281 

April  12*2 

Not.  7-8 

Not.  26-3 

years, 

The  slight  differences  between  the  average  dates  in  the  two  series 
of  observations  are  sufliciently  explained  by  the  loose  manner  in 
which  many  of  the  journals  were  kept,  without  supposing  any  per- 
manent change  of  climpte  during  the  interval 
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The  time  of  flowering  of  fruit  trees  also  affords  important  informa- 
tion respecting  the  character  of  a  climate.  We  have  therefore  pre- 
pared the  following  tahle,  indicating,  as  far  as  could  be  ascertained, 
the  time  of  flowering  of  six  of  the  most  common  fruit  trees. 

Time  of  flowering  of  fruit  trees. 


rear. 

Apricot 

Peach. 

Cherry. 

Plain. 

Pear. 

Apple. 

1779 
1780 
1781 
1782 
1783 

April  i4 
May     3 
April  29 

April  29 

May     6 
May     3 

May  10 

1784 
1785 
1786 
1787 
1788 

May     8 
May     5 
AprU  29 

May     5 

May     5 
April  3o 

May  II 
May  19 
May  10 
May  6 
May     5 

1789 
1790 
1 791 
1792 
1793 

May   18 
May     9 

May     2 
April  28 
April  21 

May    18 

May   24 

May     4 

May  29 
May  17 
May  i3 
May  I 
May     5 

1795 
1796 
1797 
1798 

April  i5 
April  3o 
April  28 
May     3 
April  3o 

April  i5 

May  6 
May  10 
May  3 
May  la 
May    4 

1799 
1800 
1801 

l803 

i8o3 

May     8 
April  26 
May      I 
April  3o 
April  22 

May  i5 
May  6 
May  6 
May  5 
May     5 

1804 
i8o5 
1806 
1807 
1808 

April  16 
May     I 
May     I 
AprU24 

May     7 
April  18 
May     6 

April  28 

April  20 

May    10 
April  29 

May  i4 
May  6 
May  20 
May  19 
May  10 

1809 
1810 
1811 
1812 
i8i3 

May     3 

April  20 
May     6 

May   i3 
May   20 

May    II 
May     I 
April  3o 

May  24 
May  ir 
May  7 
June  I 
May  19 

1814 
i8i5 
1816 
1817 
1818 

April  28 
April  26 

May    8 

May     4 
May     3 
May   20 

May  25 

May  10 
May  23 
May  20 
May  II 
May  27 

1819 
1830 

May  23 

May     7 

Meao, 

April  28 

May  1-9 

Biay     2 

May     2 

May     9 

May  12-7 

Digitized  by 


Google 


244 


Meteorology  of  Neuo  Saven. 
Time  of  flowering  of  fruit  trees. 


Tetr. 


l8ai 
1822 
1823 
1824 
1825 

1826 
1827 
1828 
1829 
i83o 

i83t 
i832 
i833 
i834 
i835 

i836 
i837 
i838 
1839 
1840 

i84i 
1842 
1843 
1844 
1845 

i846 
1847 
1848 

1849 
i85o 

i85i 
i853 
1853 
1854 
i855 

i856 
i857 
i858 
1659 
i860 

1861 
186a 
i863 
1864 
1865 


Apricot 


April  29 
April  II 

April   9 


April  19 
April  19 


April  28 


May     I 
April  18 


Meao, 


Aprils  I 


P«acb. 


May  5 
May  14 
April  3o 
April  30 


April  23 
April  28 
May  8 
April  22 

May  12 
April  17 


May  16 
April  26 

May  i3 
April  16 
May  8 
April  25 
April  29 

April  3o 
May  7 
May  I 
May  8 
May     6 

May  5 
May  II 
April  29 
April  25 
May     4 


May     6 
May     4 


May   10 

May     6 
April  29 

May  2*3 


Cherry. 


May  5 
May  i4 
May  I 
April  ao 


May     8 


April  17 
May     9 

May   i4 

May  17 
April  26 
April  26 

May  1 3 
April  17 
May  i5 
April  25 
April  29 

April  3o 

May  I 
May  4 
May     8 


April  3o 
May     6 

May     9 

May    12 

May     4 
May     5 

April  29 

May     8 
May     I 


May     4 


Plum. 


May     2 

April  a  a 


April  27 
April  29 

April  3o 
May  7 
May  6 
May    i4 


May     3 


May     7 
April  3o 


May 


Pear. 


May  17 
May  5 
April  27 


April  22 
April  28 


May   20 


April  23 
May  i5 
May  3 
May     6 

May     6 


May   17 

May    12 


May    i3 


May    i3 
May     4 


Apple. 

May  17 
May  9 
May  19 
May  J I 
May     I 

May  7 
May  8 
May  8 
May  II 
May   ,2 

May  2 
May  1 5 
May  5 
May  5 
May  24 

May  1 4 
May  23 
May  21 
May  6 
May     I 

May  20 
May  4 
May  18 
May  6 
May    6 

May  6 
May  2T 
May  II 
May  20 
May  22 

May  i4 
May  ao 

May  12 
May  6 
May  11 

May  12 
May  21 
May  i3 
May  7 
May  16 

May  i5 
May  10 
May  i4 
May  17 
May  12 


May     7 


May  1 2- 1 
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The  average  results  for  the  two  series  of  years  preceding  and  fol- 
lowing 1820,  are  as  follows: 


Aprieot 

Peaeh. 

Cherry. 

Plum. 

Ptar. 

Appla. 

First  eeries, 
Second  series, 

April  a8 
April  ai 

May  lo 
Maya.3 

Maya 
May  4 

Maya 
Maya 

May  9 

May  7 

May  ia-7 
May  la  1 

Difference, 

-  7 

+  0-4 

+    2 

+  o 

-  a 

-  o  6 

The  number  of  observations  of  the  apricot  is  too  small  to  afford  a 
reliable  average,  and  moreover  this  tree  frequently  shows  a  few  blos- 
soms a  full  fortnight  before  the  time  of  general  flowering.  But  little 
importance  therefore  is  attached  to  these  observations  of  the  apricot. 
For  the  five  remaining  trees  the  times  of  flowering  before  and  since 
1820  agree  remarkably  well,  especially  for  the  peach  and  apple,  for 
which  the  observations  are  most  numerous ;  and  since  the  differences 
for  these  two  trees  are  not  only  small  but  have  contrary  signs,  we 
must  conclude  that  in  the  temperature  of  spring  there  has  been  no 
appreciable  change  within  the  past  86  years. 

If  we  bring  together  the  principal  results  of  the  last  three  tables, 
we  shall  more  readily  perceive  their  bearing  upon  the  question  of 
permanence  of  climate.  The  following  table  exhibits  the  most  im- 
portant results. 


Last  snow  of  winter, 
Peach  trees  in  blossom, 
Apple  trees  in  blossom, 
Last  frost  of  spring, 
First  frost  of  autumn. 
First  snow  of  winter. 


First  Mriet. 


March  a9-7 


May 

1-9 

May 

ia-7 

May 

191 

Sept 

aaa 

Nov. 

24-4 

March  aSi 

-1-6 

May 

a-3 

+0-4 

Biay 

ia*i 

-0-6 

May 

180 

-oa 

Sept. 

ao-4 

-1-8 

Nov. 

a6-3 

+1-9 

The  differences  between  the  two  series  of  observations,  as  shown 
in  the  last  column,  are  sometimes  positive  and  sometimes  negative ; 
the  average  of  all  the  differences  being  negative,  and  amounting  to 
not  quite  one-third  of  a  day. 

When  we  consider  that  the  observations  which  are  here  compared 
were  made  by  more  than  twenty  different  persons,  without  concert 
and  without  any  uniform  system  of  observation ;  that  the  subjects  of 
observation  are  in  their  very  nature  somewhat  indefinite ;  and  that 
many  of  these  records  were  casually  made  without  any  idea  that  - 
special  importance  would  ever  be  attached  to  them ;  we  must  admit 
that  the  small  discrepancy  of  one-third  of  a  day  may  have  resulted 
from  the  want  of  uniformity  in  the  system  of  observations,  without 
implying  the  slightest  permanent  change  in  the  character  of  our 
climate. 


Digitized  by 


Google 


246  Meteorology  of  New  Haven. 

We  conclude  therefore,  finally,  that  during  the  past  86  years  there 
has  been  no  permanent  change  at  New  Haven  either  in  the  mean 
temperature  of  the  year,  or  in  that  of  any  of  the  separate  months ; 
and  that  there  has  been  no  permanent  change  in  the  average  date  of 
occurrence  of  the  last  frost  of  spring,  or  the  first  frost  of  autunm — 
of  the  first  snow  of  winter,  or  the  last  snow  of  winter— or  in  the 
average  date  of  flowering  of  fruit  trees,  such  as  peach,  cherry,  etc. 
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NOTK  TO  THE  REPRIKT. 

That  portion  of  Part  II  which  precedes  page  503  of  this  volume  of  the  Trans- 
actions, had  been  printed  and  the  author's  separate  edition  of  150  copies  mostly 
distributed  before  the  fire,  by  which  the  regular  edition  was  destroyed,  causing 
considerable  delay  in  issuing  the  volume.  A.  portion  of  the  author's  edition 
was  also  distributetl,  as  soon  as  printed,  in  sheets,  each  bearing  its  date  of  pub- 
lication, to  all  those  Zoologists  known  to  be  interested  in  the  subject. 

Hence  it  was  thought  undesirable  to  introduce  in  this  reprint  even  those 
changes  which  the  progress  of  science  has  rendered  necessary,  except  when  it 
could  be  done  in  parentheses  or  foot  notes,  without  essentially  changing  the  pag- 
ing and  original  reading.  Therefore,  in  the  first  five  articles,  no  changes  of  impor- 
tance, unless  typographical  errors,  have  been  made,  except  in  foot  notes  to  which 
" — Reprint "  is  appended.  In  the  sixth  article,  it  being  ntill  incomplete  and  less 
extensively  distribute<l,  I  have  introduced  changes  more  freely,  yet  without  chang- 
ing the  paging,  and  liave  in  all  important  cases  affiixed  '' — Reprint"  to  new  mat- 
ter. When  a  name  has  been  changed  the  original  name  follows  in  parenthesis, 
in  order  that  no  confusion  may  arise  from  references  to  copies  of  the  first  edition. 
Tlie  following  are  the  most  important  changes:  p.  386,  Gcrgonia  is  changed  to  Enni- 
r^Ua^  and  Pterogorgia  to  Gcrgonia;  p.  387,  Litigargia  to  Leptogorgia;  p.  392,  L. 
rutiia  is  made  a  distinct  species;  p.  398,  L.  tetns  changed  to  L.  alba;  p.  398,  L. 
fw^osa  to  L.  Caryi;  p.  410,  Eugorgia  Mexicana  to  E.  aurantuica;  p.  413,  Lepiogor- 
[fUt  aurantiaca  K.  and  H.  to  Echinogorgia ;  the  measurements  of  the  spicula  of  Lep- 
togorgia  and  Eugorgia  have  l)een  corrected  in  accordance  with  the  note  on  p.  415 
(1st  ed.).  and  in  some  cases  additional  ones  given ;  new  localities  have  been 
;wlde(l  from  the  collections  of  McNiel  ami  Capt  Pedorsen;  p.  417,  Psammogorgia 
fuofsa  atlded;  p.  150.  Ecfnnogorgia  aurantiaca  added;  p.  497,  (temma/na  changed 
to  EpiztHinthus. 

The  above  changes  in  nomenclature  have  also  been  matle  in  the  American  Jour- 
nal of  Scienci\  vol.  xhiii,  p.  419,  Nov.,  1869,  from  which  they  should  date. 

A.  K.  VERKILL 

Xkw  Havkx,  Conx.,  November  15th.  1869. 
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V.  Notes  on  the  Radiata  in  the  Museum  op  Yale  College, 
WITH  Descriptions  op  new  Geneba  and  Species.  By  A.  E. 
Verrill. 


Read,  Jan.  16th,  1867. 


No.  1.    Descriptions  of  new  Starfishes  from  JSTew  Zealand. 

The  following  interesting  species  of  New  Zealand  starfishes  were 
sent  from  Peru  by  Mr.  F.  H.  Bradley,  to  whom  they  were  given  for 
our  Museum  by  Henry  Edwards,  Esq. 

They  afford  a  partial  illustration  of  the  little  known  Echinoderm 
fauna  of  the  Southern  Ocean.  They  contrast  strongly  with  those  of 
the  Northern  Hemisphere. 

Ccelasterias,  gen.  nov. 

Large  starfishes,  with  four  rows  of  ambulacral  suckers,  and  large, 
swollen  rays  (eleven  in  the  typical  species),  which  are  free  to  near  the 
base,  and  are  united  beneath  by  a  group  of  interradial  plates.  Inter- 
ambulacral  plates  united  directly  to  the  first  row  of  ventral  plates, 
and  these  to  a  second  row  of  larger  plates  without  the  intervention 
of  open  spaces  like  those  seen  in  Asterias.  Dorsal  surface  with  large, 
strong,  imbricated,  irregularly  arranged  ossicles  or  plates,  bearing 
short,  very  numerous  spines. 

This  genus  is  more  closely  allied  to  Asterias  (Asteracanthion)  than 
to  Seliaster^  and  approaches  still  nearer  to  Stichaster^  but  appears 
very  distinct  from  either.  The  excessive  development  of  the  abac- 
tinal  system  over  the  ambulacral  is  its  most  remarkable  characteristic. 
In  this  respect  it  contrasts  strongly  with  the  next  genus.  The  form 
and  general  aspect  is  that  of  a  Solaster, 

CoBlasterias  australis  VemU,  sp.  nov. 

Rays  eleven,  in  the  only  specimen  seen,  large,  inflated,  rounded, 
tapering  rapidly  to  the  end.  Disk  of  moderate  size,  swollen ;  radius 
of  disk  to  length  of  rays,  measuring  from  the  center,  as  2  :  6.  The  tri- 
angular interradial  space  beneath  is  occupied  by  a  cluster  of  irregular 
stout  plates,  mostly  without  spines.  Ambulacral  grooves  relatively 
narrow  and  shallow,  the  pores  small  and  crowded,  in  four  well-marked 
rows.  The  interambulacral  plates  usually  bear  alternately  one  and 
two  spines,  which  are  long  and  rather  slender  toward  the  mouth,  but 
short,  thick  and  obtuse  toward  the  end  of  the  ray,  and  much  crowded 
in  indistinct  rows.    The  next  row  of  plates  is  united  directly  to 

Trane  GomrKmcuT  Aoad.,  Vol.  J.  32  Pebbuabt.  1867. 
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these,  and  the  plates  are  small,  longest  lengthwise  of  the  ray,  and  each 
beai*8  a  short,  thick  spine,  but  little  larger  than  the  preceding,  and 
forming  a  regular,  rather  open  row.  Exterior  to  these  is  another 
ventral  row  of  large,  strong,  imbricated,  prominent  plates,  each  bear- 
ing at  its  summit  two  very  thick,  short,  obtuse  spines,  much  larger 
than  the  interambulacral  ones,  and  arranged  in  a  single  row,  and  on 
their  external  side  each  plate  usually  supports  two  or  more  short, 
rounded,  much  smaller  spines,  the  largest  of  which  usually  form  a  reg- 
ular row.  The  plates  of  the  first  lateral  row  are  much  elongated  trans- 
versely to  the  ray,  imbricated  and  strong,  and  so  united  to  the  ven- 
tral as  to  leave  large  openings  between;  each  bears  about  twelve 
small,  short,  rounded,  clavate  spines,  which  are  placed  along  the  plates 
in  single  or  double  rows  transverse  to  the  ray.  The  plates  of  the 
median  dorsal  row  have  a  similar  form,  and  bear  a  similar  transverse 
row  of  spines,  which  are  somewhat  larger.  Between  these  and  the  first 
row  of  lateral  plates  the  plates  are  irregular  in  form  and  arrangement, 
but  short  and  imbricated,  with  unequal  openings  between,  forming, 
about  five  indistinct  rows,  all  covered  with  groups  of  short  sub-glob- 
ular spines,  giving  an  even  appearance  to  the  surface,  but  with  large 
vacant  spaces  between.  Madreporic  plate,  small,  of  fine  texture,  situ- 
ated a  little  nearer  to  the  center  of  the  disk  than  its  edge.  Minor  ped- 
icellarise  few,  at  the  bases  of  the  spines  and  on  the  spaces  between, 
longer  than  broad,  obtuse,  somewhat  compressed,  constricted  near 
the  base.  A  few  major  pedicellarise,  scattered  on  the  dorsal  surface 
and  on  the  interradial  surface  beneath,  are  much  larger  and  stouter, 
with  enlarged  bases  and  obtuse  tips. 

Greatest  diameter  11  inches ;  disk  4 ;  width  of  rays  at  base  1*25. 

Aukland,  New  Zealand, — ^BL  Edwards. 

Coscinasterias,  gen.  nov. 

Stai*fishes  with  many  rays,  which  are  elongated,  slender,  and  united 
only  at  the  base,  without  interradial  plates  beneath.  Disk  small.  Am- 
bulacra broad,  highly  developed,  suckers  very  numerous,  in  four 
rows.  Spines  prominent,  arranged  in  longitudinal  rows  on  the  rays. 
Dorsal  surface  with  large,  scattered  pedicellarisB.  Madreporic  plate 
large,  irregular,  often  with  several  accessory  ones  placed  irregularly 
on  various  parts  of  the  disk.  Dorsal  plates  (ossicles)  arranged  much 
as  in  Asterias. 

The  excessive  development  of  the  rays  and  ambulacral  system, 
compared  with  the  disk  or  central  cavity,  is  the  most  characteristic 
feature  of  this  genus. 

The  AMerias  aster  Gray,  probably  belongs  to  this  genus,  but  is  too 
imperfectly  described  for  identification. 
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Coscinasterias  xnuricata  Verriii,  ap.  nov. 

Rays  nine  to  eleven,  slender,  tapering,  rounded  above,  fiat  below 
oVing  to  the  width  of  the  ambulacra,  narrowed  at  the  base,  five  to 
seven  times  as  long  as  the  radius  of  the  disk,  which  is  small  Ambu- 
lacral  furrows  shallow  and  broad,  with  very  numerous  small  suckers, 
crowded  in  four  rows.  Interambulacral  plates  thin,  somewhat  imbri- 
cated, connected  with  the  lateral  plates  by  a  row  of  small,  stout 
ossicles  which  alternate  with  small  rounded  pores.  Each  interam- 
bulacral plate  usually  bears  a  long,  slender,  tapering  spine;  these 
are  arranged  in  a  single  close  row.  External  to  these  is  a  row  of 
distant,  longer  and  stouter  cylindrical  spines,  arising  singly  from 
the  connecting  ossicles  between  the  interambulacral  and  ventral 
plates.  The  latter  are  strong  and  imbricated,  each  usually  bearing 
two  longer  and  stouter  blunt  spines,  which  form  a  crowded  double 
row,  along  the  sides  of  the  ann.  Ossicles  of  the  upper  surface 
very  stout,  bearing  strong,  acute  spines,  which  are  arranged  in 
about  five  open  rows,  the  median  and  two  external  alone  reaching 
the  base  of  the  ray ;  those  of  the  median  row  are  somewhat  larger, 
and  all  are  surrounded  by  close  wreaths  of  minute  pedioellarise.  On 
the  disk  they  are  smaller  and  loosely  scattered,  often  obtuse.  The 
major  pedicellarise  are  numerous,  scattered  over  the  whole  dorsal  sur- 
face and  between  the  ventral  spines,  and  also  form  a  row  within  the 
edge  of  the  ambulacral  furrow.  They  vary  considerably  in  size  and 
form  upon  different  parts.  Most  of  those  of  the  dorsal  surface  are 
stout,  oval,  compressed,  pointed,  nearly  twice  as  long  as  wide,  about 
'05  of  an  inch  long,  while  with  them  are  others  of  similar  form  not 
half  as  large.  Those  in  the  ambulacral  furrows  are  even  longer,  but 
more  acutely  pointed.  The  madreporic  plates  are  variable  in  number 
and  size  as  well  as  position.  One  appears  to  be  always  in  its  normal 
position  and  near  the  edge  of  the  disk,  while  the  accessory  ones  are 
introduced  at  various  points  around  the  disk,  but  at  about  the  same 
distance  from  the  margin.  Sometimes,  when  there  are  but  two  and 
the  rays  are  in  even  numbers,  they  are  directly  opposite  and  in  the 
same  transverse  plane.  A  specimen  with  eleven  rays  has  two  contig- 
uous ones  and  another  separated  by  four  rays,  each  being  composed 
of  several  pieces  united.  One  specimen  has  but  one  large,  convex 
madreporic  plate. 

The  largest  specimen  is  7*5  inches  in  diameter  across  the  rays,  with 
a  disk  1*25  inches  in  diameter;  rays  '5  broad;  interambulacral  spines, 
•15  long. 

Aukland,  New  Zealand, — ^H.  Edwards. 
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Asterina  (Asteriscus)  regularis  VerrOi.  sp.  nov. 

Pentagonal,  depressed,  with  the  interradial  spaces  evenly  concave, 
and  the  rays  short,  broad  and  acnte ;  greatest  radius  to  least  as  15  :  10. 
Ambulacral  pores  large ;  interambulacral  plates  each  with  two  slender 
acute  spines,  forming  a  single  row.  Those  near  the  mouth  larger,  ob- 
tuse and  flattened.  Ventral  plates  of  the  first  row  stout  and  promi- 
nent, each  bearing  a  conical,  acute  spine,  twice  as  large  as  the  preced- 
ing. Exterior  to  these  the  ventral  or  interradial  plates  are  flattened 
and  imbricated,  diminishing  in  size  as  they  recede  from  the  center? 
each  bearing  an  acute  conical  spine ;  these  diminish  in  size  like  the 
plates,  the  larger  ones  being  about  as  thick  as  the  interambulacral 
spines,  but  shorter ;  near  the  margin  these  spines  become  very  small 
and  crowded,  many  of  the  plates  bearing  two.  Plates  of  the  upper 
surface  rather  large,  increasing  toward  the  center,  regularly  imbri- 
cated, the  free  margin  evenly  rounded  and  thin,  bearing  near  the  end 
a  cluster  of  five  to  nine  very  small,  nearly  equal  spines ;  toward  the 
center  the  plates  become  less  regular  in  form  and  unequal  in  size,  the 
larger  ones  often  bearing  twelve  or  fourteen  spines  in  a  transverse 
cluster.  Madreporic  plate  large  and  prominent,  at  about  one-third 
of  the  distance  from  the  center  to  the  margin.  The  large  dorsal  pores 
are  in  groups  on  the  sides  and  within  the  bases  of  the  rays,  arranged 
in  about  four  rows,  which  run  parallel  with  the  median  line  of  the 
rays,  with  from  six  to  twelve  pores  in  a  row.  A  few  irregularly  ar- 
ranged pores  between  adjacent  rays  connect  these  groups. 

Color,  when  dried,  dark  olive-green  above,  yellow  below. 

From  center  to  end  of  ray  1*5  inches ;  to  edge  of  disk  '8. 

Aukland,  New  Zealand, — H.  Edwards. 

Astropeoten  Edwardsii  VeirUi,  ap.  nov. 

Rays  five,  long,  regularly  tapering,  acute,  about  four  and  a  half 
times  as  long  as  the  radius  of  the  disk.  Ambulacra  broad,  interam- 
bulacral plates  angular,  imbricated,  each  bearing  a  cluster  of  three  or 
four  slender  spines  on  the  inner  edge,  and  two  or  three  smaller  ones 
on  the  outer  angle,  not  forming  regular  rows.  Ventral  plates  densely 
covered  with  minute  rough  spines,  each  having  also  a  central  series  of 
sharp  spines,  the  inner  ones  very  small,  increasing  outwardly  to  the 
external,  marginal  ones,  which  are  strong,  sharp  and  slightly  curved 
upward,  a  quarter  inch  long.  The  lower  marginal  plates  are  opposite 
the  upper,  and  project  considerably  beyond  them.  The  latter  are  ele- 
vated and  narrow,  twenty-eight  on  each  side  of  a  ray,  the  two  at  the 
angle  between  the  rays  much  higher  and  larger,  covered  like  the  rest 
with  rough  rounded  granules,  and  each  surmounted  by  a  stout,  blunt 


Digitized  by 


Google .. 


Verrill^  Notes  on  Radiata.  261 

tubercle.  All  the  others,  except  the  next  two,  bear  a  similar,  much 
smaller  tubercle,  decreasing  regularly  in  size  to  the  end  of  the  ray. 
The  two  next  the  basal  one  of  each  ray  are  thinner  than  the  rest 
and  without  a  tubercle.  PaxillsB  largest  along  the  center  of  the  rays, 
presenting  a  crowded  even  surface. 

Length  of  ray  from  center  2*6  inches;  radius  of  disk  -6  ;  width  of 
ray  at  base  '7 ;  of  median  space  '4. 

Aukland,  New  Zealand, — H.  Edwards. 

No.  2.     Notes  on  the  Echinoderms  of  Panama  and  West  Coast  of 
America^  with  descriptions  of  new  Genera  and  Species, 

The  materials  for  this  paper  have  been  derived  chiefly  from  the 
collections  made  by  Mr.  F.  H.  Bradley,  who  has  spent  nearly  a  year 
in  collecting  the  marine  animals  of  Panama  and  adjacent  coasts,  for 
the  Museum  of  Yale  College,  and  is  still  engaged  in  that  exploration. 
I  am  also  indebted  to  the  Smithsonian  Institution  for  specimens  col- 
lected at  Cape  St.  Lucas  by  John  Xantus,  Esq.,  and  others  from  Cen- 
tral America  sent  by  Capt.  J.  M.  Dow. 

Order,  OPHIUROIDEA. 

Astrophyton  Panamense  Vemii,  sp.  nov. 

The  largest  specimen  in  the  collection  is  about  13  inches  in  total  di- 
ameter, with  the  disk  1"4.  The  arms  are  irregular  in  their  outer  divis- 
ions, some  of  the  main  trunks  dividing  19  or  20  times,  with  very  small 
and  slender  terminal  twigs.  The  entire  surface  above  and  below  is 
closely  covered  with  rather  coarse  granulations,  which  are  rounded 
and  even  on  the  radial  ribs  and  upper  side  of  arms,  but  flattened 
and  larger  on  the  lower  side  of  arms,  especially  at  the  base ;  on  the 
interradial  membrane  they  are  less  crowded,  rounded,  and  unequal. 
The  ten  radial  ribs  are  long  and  narrow  (1  inch  long  and  '15  broad 
at  middle)  much  raised  and  prominent,  strongly  arched,  extending  to 
the  center,  gradually  enlarging  outwardly  to  near  the  end,  where 
they  suddenly  expand  to  the  end,  which  is  truncate,  leaving  a  trans- 
verse cicatrix.  Their  upper  surfaces  are  slightly  convex  and  have  no 
indications  of  spines  or  tubercles,  being  uniformly  and  coarsely  granu- 
lated. The  arms  are  rounded  above,  with  a  slight  longitudinal  groove 
along  the  center;  the  joints  are  distinctly  marked  by  transverse  lines 
destitute  of  granules ;  beneath  they  are  flat  and  have,  also,  a  slight 
central  depression,  and  are  covered  with  crowded,  pavement-like  gran- 
ulations; tentacle-scales  two  or  three,  quite  distinct,  short,  spine- 
like, commencing  at  the  third  or  fourth  forks;  hooks  very  small, 
visible  only  on  the  terminal  twigs.     Teeth  about  eight,  strong,  blunt- 


Digitized  by 


Google 


252 


VerriUy  Notes  on  Radiata, 


pointed,  diminishing  in  size  outwardly  and  blending  with  the  teeth- 
papill»,  which  are  irregular  in  number ;  mouth-papiUsB  small,  6  or  8 
on  each  side,  crowded  toward  the  teeth,  leaving  the  comers  of  the 
mouth  entirely  destitute  of  them ;  those  farthest  from  the  teeth  are 
much  the  smallest ;  madreporic  plates  prominent,  transversely  ellipti- 
cal, twice  as  long  as  broad  ('IS  inch  by  '6),  situated  at  the  edge  of 
the  interradial  spaces.  The  projecting  angles  of  the  mouth  and  a 
space  on  the  lower  side  of  the  arms  within  the  disk  and  bordering 
the  interradial  spaces  all  around,  is  covered  with  coarse  rounded 
granulations  like  those  of  the  upper  surface.  The  space  around  the 
mouth  and  connecting  with  the  median  area  of  the  arms  is  granulated 
like  the  lower  side  of  the  arms.  Color,  in  alcohol,  deep  umber ;  when 
dry,  yellowish  brown. 
The  largest  specimen,  described  above,  measures  as  follows : 
From  angle  of  mouth  to 
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From  center  to  edge  of  interradial  space  '7.  Width  of  rays,  at 
base  beneath,  '4 ;  of  Ist  forks  -3 ;  of  2nd  forks  '16 ;  from  outer  side  of 
madreporic  plate  to  end  of  teeth  '4 ;  to  comer  of  opposite  mouth-slit 
•62 ;  between  comers  of  adjacent  mouth  slits  '22. 

A  younger  specimen,  "25  inch  from  center  to  edge  of  interradial  space 
and  '3  to  end  of  radial  ribs,  has  the  disk  prominently  five  lobed,  the  two 
radial  ribs  of  each  arm  being  separated  only  by  a  shallow  groove. 
The  first  fork  of  the  arms  is  considerably  outside  of  the  disk,  '62  of  an 
inch  from  center  of  mouth.  The  arms  divide  six  times.  The  up- 
per surface  is  uniformly  and  coarsely  granulated,  similarly  to  that  of 
the  larger  ones.  The  lower  surface  is  more  uniformly  granulated,  the 
disk  and  region  around  the  mouth  presenting  nearly  the  same  ap- 
pearance as  the  lower  sides  of  arms.    The  mouth-papillsB  are  more 
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slender  and  relatively  longer,  and  extend  nearly  to  the  end  of  the 
mouth-slits.  The  madreporio  plate  is  very  small  and  inconspicuous. 
The  hooks  of  the  arms  are  more  conspicuous  and  numerous. 

Another,  much  younger  specimen,  measures  from  the  center  to  edge 
of  interradial  space,  "05  inch ;  to  end  of  radial  ribs  '1 ;  to  first  fork  of 
arms  '18.  The  arms  divide  four  times  and  are  long  and  slender,  with 
numerous  hooks ;  the  tentacle-scales  extend  as  far  inward  as  the  first 
fork.  The  radial  ribs  do  not  reach  the  center,  where  there  is  a  small, 
much  depressed  space ;  they  have  the  form  of  five  very  prominent  ob- 
long lobes  with  a  shallow  dividing  line  along  the  top  of  each.  The 
whole  upper  surface  is  covered  with  coarse  rounded  granulations, 
which  are  arranged  in  transverse  lines  on  the  arms. 

Color  of  dried  specimens,  yellowish  brown,  with  traces  of  lighter 
bands  on  the  arms. 

Panama  and  Pearl  Islands,  adhering  to  MurieecB^ — F.  H.  Bradley.* 

Six  specimens  of  this  species,  of  various  sizes,  are  in  the  collection. 

It  appears  to  be  most  nearly  allied  to  A.  Caryi  Lyman,  of  San 
Francisco,  Cal. 

Ophilira  teres  Lyman,  Catalogue  Museum  Oomp.  2SooL,  I,  p.  37,  1865. 

This  large  species  is  common  at  Panama  and  the  Pearl  Islands,  at 
extreme  low-water  tmder  stones.  About  25  specimens  are  in  the  col- 
lections of  Mr.  Bradley. 

Some  of  the  larger  specimens  have  rays  5  inches  long,  with  the  disk 
1*4  in  diameter.  It  is  readily  distinguished  by  its  stout,  round  arms, 
with  much  broken  upper  arm-plates.  The  color  is  dark  olive  or  pur- 
plish brown  above,  the  arm-plates,  and  sometimes  the  disk,  is  thickly 
speckled  with  grayish  white.  Lower  side  of  arms  and  chewing  appa- 
ratus light  yellowish  brown,  in  life  lemon-yellow. 

Ophiura  PanamensiS  (LUtken)  Lymau,  op.  dt,  p.  82. 

Ophioderma  panamenns  Ltk.,  Additameata,  hist  Oph.,  p.  91,  1869. 

This  species  is,  apparently,  more  common  than  the  preceding.  Mr. 
Bradley  has  sent  numerous  specimens  from  Panama.  It  also  occurs  at 
Acapulco  (Mus,  Comp.  Zo6L),  and  Cape  St.  Lucas  (Smiths.  Inst.). 

The  larger  specimens  have  arms  4*26  inches  long ;  disk  '9  in  diameter. 

The  color  is  dark  greenish  gray  or  brownish  above,  sometimes  with 
a  central  light  spot ;  arms  similar  in  color,  banded  with  lighter  and 
darker.  Lower  surface  grayish  or  greenish  white.  Mouth-shields 
rounded,  broad-oval ;  side  mouth-shields  granulated. 

This  species  is  closely  allied  to  O,  teres.  It  may  be  distinguished  by 
its  k)nger,  less  convex,  and  more  slender  arms ;  by  the  upper  arm-plates, 

*  Since  received  flrom  Zorritos,  Peru,  and  Gulf  of  Califomia,  at  La  Paz, — Reprint 
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which  are  either  entire  or  but  little  broken, — rarely  into  more  than 
three  pieces,  which  do  not  disturb  the  regular  arrangement  of  the 
plates ;  by  the  radial  shields,  which  are  naked  in  this  species  and  nearly 
always  covered  in  the  preceding.*  The  arm-spines  in  this  species,  near 
the  base  of  arms,  are  usually  eleven  in  well  grown  specimens ;  in  O, 
teres  of  corresponding  size  nine,  and  in  the  largest  but  ten.  There  are, 
usually,  one  or  two  more  mouth  papillae  in  the  present  species.  The 
mouth-shields  of  0,  teres  are  very  broad  and  short,  with  a  nearly 
straight  outer  edge,  concave  sides,  and  a  rounded  lobe  projecting  in- 
ward ;  in  this  species  they  are  oval,  about  as  long  as  broad,  very  convex 
outwardly,  with  a  slight,  roimded  angle  inwardly.  The  under  arm- 
plates  are  relatively  wider  than  in  0,  teres  and  somewhat  different  in 
form.  In  the  latter  the  narrow  space  between  the  upper  genital  slits 
and  the  arms  is  covered  with  granulations  like  the  disk ;  in  0,  Panor 
mensis  it  is  occupied  by  narrow  naked  scales,  without  granulations. 

Ophiura  variegata  (Lutken)  Lyman,  op.  dt,  p.  10  (no  description). 

Ophioderma  variegata  Lutken,  Vidensk.  Meddelelser,  March,  1856 ;  Addit.  hist  Oph., 
p.  97. 

A  much  smaller  number  of  this  species  than  of  the  last  was  collected 
by  Mr.  Bradley  at  Panama.    Dr.  Lfltken's  specimens  were  from  Realejo. 

It  may  be  distinguished  from  the  preceding  by  its  covered  radial 
shields,  naked  side  mouth-shields,  and  oval  mouth-shields  not  so  broad 
as  in  the  last  Upper  arm-plates  undivided,  arms  depressed  and  more 
slender.  It  is  closely  allied  to  0,  brevispina  of  the  West  Indies. 
Length  of  arms  3  inches ;  diameter  of  disk  '7  of  an  inch. 

The  color  above  is  olive-green  or  greenish  brown,  with  a  central 
blotch  and  other  irregular  blotches  of  reddish  scattered  on  the  disk,  or 
sometimes  only  five,  corresponding  to  the  interradial  spaces.  The 
arms  are  conspicuously  banded  with  lighter  and  darker.  The  whole 
lower  surface  is  reddish  white. 

Ophiura  Daniana  Vemii,  sp.  nov. 

A  depressed  species,  with  short,  tapering  arms,  and  partially  covered 
radial-shields.  Upper  genital  openings  visible  from  above,  with  ele- 
vated borders.  Side  mouth-shields  naked.  Under  arm-plates  broad 
and  strongly  concave  outwardly.  Arms  speckled  above  with  dark 
brown,  and  having  a  row  of  distant,  circular  spots  of  yellowish-white ; 
beneath  white. 

Diameter  of  disk  '55  of  an  inch ;  arms  2  inches  long ;  '15  wide  at 
base.     Mouth-papillae  ten  or  eleven  on  each  side  of  the  mouth-slits ; 

*  Mr.  Lyman  describes  the  young  as  having  naked  radial  shlelda  Our  specimens, 
both  large  and  small,  have  them  coTered. 
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outer  one  longest,  pointed,  overlapping  the  next,  which  is  stout,  broad, 
blunt,  and  larger  than  the  others,  which  decrease  to  the  sixth  and  then 
increase  to  the  innermost ;  the  inner  ones  are  more  cylindrical  and 
pointed.  Mouth-shields  one-third  longer  than  broad ;  the  outer  side 
broadest,  rounded ;  the  sides  somewhat  converging,  a  little  concave, 
the  inner  lateral  edges  nearly  straight,  forming  the  acute  inner  angle. 
Side  mouth-shields  naked,  triangular,  the  side  next  the  angle  of  the  * 
mouth  concave ;  one  of  the  comers  reaches  the  genital  slit,  another  the 
angle  of  the  mouth,  the  inner  ones  are  widely  separated  by  the  mouth- 
shields.  Under  arm-plates  nearly  twice  as  broad  as  long  near  the  base 
of  arms ;  the  outer  edge  regularly  and  deeply  concave ;  the  outer  cor- 
ners prolonged  in  an  acute  angle,  bounded  on  each  side  by  short  reen- 
tering lines ;  the  inner  lateral  lines  also  concave ;  the  inner  end  regu- 
larly convex,  about  as  broad  as  the  concave  portion  of  the  outer  edge  ; 
toward  the  middle  of  the  arms  they  become  as  long  as  broad,  but  still 
have  a  similar  outline.  Upper  arm  plates  nearly  twice  as  broad  as  long, 
the  outer  edge  bounded  by  a  slightly  convex  line,  the  inner  edge  by 
a  parallel,  concave  one,  sides  nearly  straight,  converging  inwardly. 
Side-plates  encroaching  but  little.  Disk  finely  and  closely  granulated, 
the  granules  wholly  or  partially  covering  the  radial  shields,  and  cover- 
ing the  scales  at  the  base  of  the  arms ;  just  outside  of  the  radial  shields 
and  about  on  a  level  with  the  upper  side  of  the  arms  the  edge  of  the 
disk  rises  into  somewhat  prominent  verrucae,  perforated  at  top  by  the 
upper  genital  openings,  which  are  surrounded  with  elongated,  granule- 
like papillsB.  Radial  shields  large,  usually  mostly  concealed  by  the 
granules ;  the  naked  part  when  present  is  broad  oval  or  nearly  round, 
widely  separated,  often  with  scattered  granules.  Arm-spines  ten  at 
base  of  arms,  the  upper  ones  very  small,  regularly  increasing  in  length 
toward  the  lower  side  of  arm  to  the  ninth ;  the  lowest  one  is  a  little 
shorter  than  the  two  above  it,  which  are  of  equal  length,  and  scarcely 
reach  the  middle  of  the  next  side-plate.  The  spines  are  all  acute. 
Tentacle-scales  broad  and  short,  the  inner  one  considerably  largest. 

Color  of  upper  surface  when  dried,  yellowish  brown,  the  arm-plates 
speckled  with  dark  brown ;  along  the  middle  of  the  arm  there  is  a  row 
of  distant,  small,  circular,  yellowish  white  spots,  usually  divided  be- 
tween two  plates ;  some  of  the  plates  also  have  very  small  light  spots 
on  their  outer  edges.  Lower  surface  yellowish  white,  extending  up- 
ward in  points  on  the  sides  of  the  arms  at  distances  corresponding  to 
the  dorsal  light  spots. 

La  Union,  San  Salvador,  in  6  or  7  fathoms,  muddy  bottom, — F.  H. 
Bradley.     Two  specimens. 

TRANa  CoNNBcncuT  AcAJ).,  Vol,,  I  33  March,  1867. 
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This  species  is  very  different  from  the  others  of  this  region,  but 
resembles  0.  variegcUa  most.  The  latter  has,  however,  much  longer 
arm-spines,  of  which  the  upper  are  longest ;  much  longer  arms ; 
smaller  under  arm-plates,  which  are  more  hexagonal,  scarcely  broader 
than  long  and  convex  outwardly ;  the  mouth  shields  are  more  rounded* 
broad  oval,  more  prominent,  and  less  acute  inwardly;  the  mouth- 
papillae  are  different  in  form,  the  outermost  one  being  shorter  and 
stouter  and  not  overlapping  the  next ;  the  upper  ovarial  openings  are 
slits  near  the  base  of  the  arms,  beneath,  not  visible  from  above.  The 
color  also  is  quite  different. 

The  peculiarity  in  the  form  and  position  of  the  upper  genital  open- 
ings may  hereafter  require  this  species  to  be  separated  generically 
from  Ophiura^  if  accompanied  by  con*esponding  internal  differences 
in  structure. 

OphiolepiS  variegata  LUtken,  Vidensk.  Meddelelser,  March,  1856 ;  Addit,  p.  106. 

Mr.  Bradley  has  sent  specimens  of  this  species,  dredged  at 
Panama,  of  various  sizes.  From  La  Union  he  sent  quite  a  number 
of  very  large  ones,  which  came,  however,  in  a  badly  broken  con- 
dition. At  the  latter  locality  it  appears  to  be  abundant,  in  6  or  7 
fathoms,  muddy  bottom. 

Dr.  Lutken's  specimen  was  quite  young,  agreeing  well  with  some  of 
our  smallest  ones.  The  adult  specimens  present  somewhat  different 
charactera    It  is  closely  allied  to  O,  eUgans  Ldtk.  of  the  West  Indies. 

The  largest  specimen  from  Panama  has  arms  1*8  inches  long;  disk 
'6  in  diameter.  The  mouth-papill»,  eleven  to  each  angle  of  the  mouth, 
resemble  those  of  O,  elegana.  The  outer  one  on  each  side  is  longer 
and  sharper  than  the  rest,  quite  overlapping  the  next  one,  which,  like 
the  succeeding  three, -is  short  and  broad,  with  a  cutting  edge.  The 
mouth-shields  are  more  than  twice  longer  than  broad,  the  outer  end 
rounded ;  the  sides  refinteringly  curved ;  the  inner  edge  pointed,  with 
nearly  straight  sides.  Side  mouth-shields  large,  quadrangular,  the 
^  inner  sides  longest,  slightly  concave ;  the  inner  lateral  sides  in  con- 
tact along  their  whole  extent,  the  outer  edge  in  contact,  for  three- 
fourths  its  length,  with  the  mouth  shield,  the  outer  comer  projecting 
into  the  genital  slit ;  the  outer  lateral  edge  is  a  little  concave,  exceed- 
ing the  inner  lateral  and  about  equal  to  the  outer  edge.  Under  arm- 
plates,  toward  base  of  arms,  twice  broader  than  long,  the  outer  edge 
concave,  the  inner  convex,  the  sides  strongly  concave;  along  the 
middle  of  the  arms  they  are  more  nearly  square ;  toward  the  end 
of  the  arms  they  become  longer  than  broad,  with  a  convex  outer 
edge,  concave  sides  and  nearly  pointed  inner  edge.  Upper  arm- 
plates  broader  than  long,  toward  base  of  arms,  the  outer  and  inner 
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edgee  nearly  straight,  resembling  those  of  O.  elegans*  Plates  of  the 
disk  large,  yery  regularly  arranged,  precisely  like  those  of  O,  ekgans. 
The  central  one  is  nearly  circular,  surrounded  by  a  rosette  of  five  an- 
gular ones  with  convex  inner  margins.  From  the  central  group  a  row 
of  the  large  plates  radiate  to  each  interradial  margin ;  to  the  base  of 
each  arm  radiates  another  row  of  these  plates,  of  which  the  two  outer- 
most are  smaller  and  separate  the  large,  oval  radial  shields,  which 
are  pointed  inwardly;  between  each  radial  shield  and  the  base  of 
the  arm  there  is  also  a  large  angular  plate.  All  the  plates  of 
the  disk  are  bordered  by  a  row  of  very  small  plates.  Arm-spines  five 
at  the  base  of  the  arms,  four  farther  out,  short,  tapering,  the  middle 
ones  longest.    Tentacle-scales  two,  short,  broad,  the  inner  one  largest. 

Color,  in  alcohol,  very  variable  above ;  in  the  specimen  above  de- 
scribed, dark  greenish,  with  a  large  central  blotch  of  reddish  white 
surrounded  by  a  narrow  line  of  dark  brown ;  each  outer  interradial 
plate  is  of  the  same  color,  with  a  similar  dark  border.  The  other 
plates,  both  large  and  small,  are  speckled  with  very  dark  brown. 
The  upper  side  of  the  arms  are  alternately  lighter  and  darker  grayish 
green,  with  frequent  blotches  of  reddish  white.  The  lower  surface  is 
uniformly  white  or  pale  flesh-color.  Other  specimens  have  the  greater 
part  of  the  upper  side  of  the  disk  light  grayish  green,  with  blotches 
of  dark  brownish  green,  and  a  central  patch  of  reddish,  which  appears 
to  be  the  constant  color  of  the  outer  interradial  plata  The  arms  also 
are  at  times  mostly  reddish  with  irregular  patches  of  green,  or  they 
may  be  very  regularly  banded  with  reddish  and  dark  olive-green. 

A  small  specimen  with  arms  *78  of  an  inch  long,  and  '25  in  diameter 
of  disk,  has  but  three  arm-spines  at  the  base  of  the  arms  and  two  far- 
ther out.  Another,  somewhat  larger,  has  four  spines  at  base  and 
three  along  most  of  the  length  of  the  arms. 

Some  of  the  specimens  from  La  Union  are  '9  of  an  inch  in  diame- 
ter of  disk ;  arms  8*25  long ;  and  have  six  arm-spines  at  the  base  of 
the  arms,  of  which  the  uppermost  ones  are  longest. 

OphioZOna  Pacifica  Lyman,  op.  cit,  p.  67. 

Ophiolepia  paetfica  Lutken,  Yidensk.  Medd.,  1866;  Additam.  hist  Oph,  p.  104. 

A  few  specimens  of  this  species  have  been  received  from  Panama 
and  the  Pearl  Islands,  collected  by  Mr.  Bradley.  Dr.  Lutken's  speci- 
mens were  from  Puntarenas  in  four  fathoms. 

Our  largest  specimen  has  arms  2  inches  long,  and  a  disk  -45  in  di- 
ameter. It  was  generically  separated  from  the  last  species  on  account 
of  the  absence  of  supplementary  side  pieces  to  the  upper  arm-plates. 
The  disk  is  covered  by  numerous  convex,  naked  plates,  bordered  by 

*  See  <}atalogue  Mu&  Ck)mp.  Zodl,  PL  II,  fig.  5. 
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small  ones ;  the  central  one  is  largest,  nearly  circular,  surrounded  by 
a  rosette  of  several  circles  of  plates,  from  which  a  band  of  three  rows 
of  plates  radiates  to  each  interbranchial  margin,  and  a  less  regluar  row 
to  the  base  of  each  arm  between  the  radial  shields ;  these  are  longer 
than  broad,  pointed  at  each  end,  in-egular,  placed  obliquely,  and  widely 
separated  at  the  outer  edges,  which  are  bordered  next  to  the  base  of 
the  arms  by  a  large  convex  plate.  The  upper  arm-plates  are  quite 
regular,  with  nearly  straight  outer  and  inner  edges,  widest  outwardly, 
with  slightly  concave,  diverging  sides ;  near  the  ends  of  the  arms 
they  become  fan-shaped,  and  the  side-plates  meet  above.  Near  the 
base  of  the  arms  there  are  five  very  short  arm-spines,  of  which  the 
lowest  two  are  slightly  longer  than  the  others. 

Color,  in  alcohol,  umber-brown  above,  with  slightly  indicated  bands 
of  lighter  brown  toward  the  ends  of  the  arms ;  below  uniformly 
brown,  of  a  somewhat  lighter  shade.  Young  specimens  are  lighter 
colored,  especially  beneath.  In  another  specimen  the  disk  is  grayish 
yellow;  upper  side  of  arms  the  same,  with  transverse  bands  of 
brownish,  occupying  two  or  three  plates,  and  an  interrupted  light 
stripe,  bordered  with  brown  along  the  middle,  formed  by  a  spot  of 
yellowish  white  on  the  outer  edge  of  each  plate.  All  the  upper  plates 
are  mottled  with  lighter  and  darker  yellowish  brown.  The  upper 
edge  of  the  side-plates  also  has  a  light  spot  Beneath  uniform  yel- 
lowish white. 

OphiOCOma  aethiops  LUtken,  Addit.  hist  Oph.,  p.  145;  Lyman,  op.  cit,  p.  T8. 

Very  abundant  at  Panama  and  Pearl  Islands,  from  whence  Mr. 
Bradley  has  sent  about  one  hundred  and  fifty  specimens.  From  La 
Union  he  has  also  sent  numerous  large  examples.  It  occurs  also  at 
Acapulco  (ColL  Mus.  Oomp.  Z5ology),  and  Cape  St.  Lucas  (Smith- 
sonian Institution). 

This  species  grows  to  a  large  size,  many  of  our  specimens  measur- 
ing 8  inches  in  length  of  arms;  1*3  in  diameter  of  disk;  arms,  not 
including  spines,  '3  wide ;  spines  '3  long. 

It  is  allied  to  O.  echinata  and  O,  Rihei  of  Aspinwall  and  the  West 
Indies,  but  differs  in  the  shape  and  proportions  of  the  arm-spines  and 
mouth-shields,  as  well  as  by  having  flatter  arms,  etc.  In  O,  echincUa 
the  upper  arm-spines  are  short,  blunt,  and  remarkably  thickened ;  in 
O.  RiUei  they  are  long  and  slender,  like  the  rest,  but  considerably 
longer  ;  in  the  present  species  they  are  stout,  the  lower  ones  shorter, 
and  somewhat  flattened,  the  upper  ones  becoming  longer  and  stouter, 
the  uppermost  being  considerably  thickened.  In  O,  echinata  the 
mouth-shields  are  squarish,  with  rounded  comers ;  in  0,  Riisei  they 
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are  ovoid,  the  smallest  end  inward ;  in    0.  cethiops  they  are  oblong 
with  rounded  comers. 

The  color,  both  in  alcohol  and  when  dried,  is  a  dark,  rich  brown  or 
almost  black  above,  occasionally  with  distinct,  broad  bands  of  gray- 
ish on  the  outer  part  of  the  arms.  Sometimes  the  disk  is  blotched 
with  grayish  white.  Lower  surface  of  arms  and  chewing  apparatus 
grayish  brown,  rest  like  upper  surface.  Young  specimens  are  lighter 
colored  and  more  conspicuously  banded. 

Ophiocoma  Alexandri  Lyman,  op.  dt,  p.  74. 

Several  specimens  of  this  species  were  collected  by  Mr.  Brad- 
ley at  the  Pearl  Islands,  and  a  single,  large  one,  at  Panama.  It  occurs 
at  Acapalco  (Mus.  Comp.  Zo5l.),  and  Cape  St.  Lucas  (Smiths.  Inst.). 

Our  largest  specimen  has  arms  about  5*5  inches  long ;  disk  '8  in  di- 
ameter. The  color  of  the  upper  side,  in  alcohol,  is  yellowish  brown  on 
the  disk ;  the  arms  a  brighter  shade  of  the  same,  with  unequal  trans- 
verse bars  of  dark  brown,  the  lighter  colored  plates  finely  mottled 
with  yellowish-white.  Lower  surface  of  arms  light  yellowish  brown, 
with  a  narrow  longitudinal  stripe  of  darker  brown  passing  along  each 
side  of  the  lower  plates.  Mouth-shields  and  other  parts  about  the 
mouth  light  brownish  yellow. 

This  species  may  readily  be  distinguished  from  the  preceding  by 
its  relatively  longer  and  more  slender  arms;  by  its  brighter  and 
lighter  colors,  and  pecculiar  markings  on  the  arms ;  by  its  disk  covered 
with  little  spinose  grains ;  by  the  arm-spines  arranged  in  rows  of  five 
to  seven,  the  third  and  fourth  from  the  lowest  being  longest,  the  upper 
one  smallest;  by  its  nearly  round  mouth-shields,  a  little  truncated 
inwardly ;  and  by  differences  in  the  form  of  the  upper  and  lower 
arm-plates. 

Ophionereis  annulata  Lyman,  op.  dt,  p.  143. 

OphioUpia  anntUata  LeOonte,  Proa  Phil.  Acad.,  v,  p.  317,  1851. 
0,  triloba  LUtken,  Yidensk.  Meddelelser,  1866. 
Ophionereis  triloba  Lutken,  Addit  hist  Oph.,  p.  112. 

This  species  is  very  common  at  Panama  and  the  Pearl  Islands,  Mr. 
Bradley  having  sent  numerous  specimens.  It  occurs,  also,  at  Cape  St. 
Lucas  (J.  Xantus,  Smithsonian  Inst.)  and  on  the  west  coast  of  Central 
America,  whence  Dr.  Lutken  received  his  specimens.  Mr.  Bradley 
collected,  also,  a  few  specimens  at  Acajutla,  San  Salvador.  It  lives 
under  stones  and  in  crevices  at  and  near  low-water  mark. 

Our  largest  specimens  have  arms  3*3  inches  long,  the  disk  '6  broad. 

It  may  be  recognized  by  its  long,  slender  arms,  with  three  rows  of 
spines,  of  which  the  middle  one  is  considerably  longest.    Disk  covered 
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with  very  small  scales,  larger  around  the  edge,  with  small,  mtrrow, 
elliptical,  widely  separated  radial-shields.  Upper  arm-plates  more  than 
twice  as  broad  as  long,  broadest  near  inner  |edge,  with  very  acute  lat- 
eral angles,  and  bordered  by  broad,  triangular,  supplementary  plates. 

Color,  in  alcohol,  varying  on  the  disk  from  grayish  to  purplish 
brown,  usually  thickly  covered  with  light  spots;  arms  yellowish 
green  or  greenish  brown  with  numerous  dark  purplish  brown  bands 
extending  entirely  around  the  arms,  and  often  with  an  interrupted 
dark  line  along  the  middle ;  lower  side  yellowish  gray,  the  arms 
crossed  by  dark  bands. 

In  one  specimen  the  arms  are  olive-green  above,  each  upper  plate 
having  a  small  dark  brown  spot  in  the  middle  and  another  broader 
one  on  the  inner  edge,  while  the  supplementary  plates  have  also  a 
similar  smaller  spot  on  the  upper  edge.  The  transverse  bands  have 
the  form  of  large  rounded  spots  of  rich,  dark  brown,  surrounded  by 
a  ring  of  yellowish.  The  arm-spines  are  greenish,  banded  with 
brown.  The  arms  are  yellowish  beneath,  with  transverse  bars  of  red- 
dish brown,  occupying  two  or  three  plates,  corresponding  to  the  large 
spots  above. 

In  other  specimens,  also  well  preserved,  the  disk  and  arms  corres- 
pond in  their  colors,  the  disk  being  clear  reddish  brown,  very  thickly 
spotted  with  light  olive-green,  of  the  same  tint  as  the  ground-color  of 
the  arms,  while  the  transverse  bands  of  the  arms  are  reddish  brown, 
like  the  ground-color  of  the  disk,  but  they  are  partially  interrupted, 
along  the  median  line,  by  a  faint,  yellowish  band.  One  specimen 
from  which  part  of  the  arms  have  been  partially  or  wholly  broken 
and  again  restored,  has  the  disk  and  unoast  portion  of  the  arms  red- 
dish brown,  the  latter  with  narrow  bands  of  deep  brown,  while  the 
restored  portions  of  the  arms  are  olive-green,  with  broad  bands  of 
reddish  brown. 

Ophiocnida  hispida  Lyman,  op.  dt,  p.  133. 

Ophiokpia  hiapida  LeConte,  loc.  oit,  p.  318,  1861. 
Amphim-a  hispida  Liitken,  Addit  ad  hist  Oph.,  p.  Ud. 

Two  specimens  of  this  curious  species  have  been  received  from 
Panama  in  the  collection  of  Mr.  Bradley.  The  largest  measure  3*16 
inches  in  length  of  arms,  and  *32  in  diameter  of  disk. 

This  species  is  remarkable  for  its  very  long,  slender  arms,  and  its 
disk  covered  above  and  below  by  small,  sharp  spines. 

The  radial  shields  are  narrow,  tapering  inward  to  a  point,  separated 
by  a  spiny  strip.  There  are  three  short,  rounded  mouth-papill»,  of 
which  the  inner  one  is  largest,  on  each  side  of  the  mouth-slits.    Arm- 
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spines  regular,  even,  in  three  rows.  The  upper  surface  of  arms  and 
disk  is  straw-colored,  with  narrow  transverse  bars  and  irregular  spots 
of  deep  brown  or  blackish ;  under  side  dull  yellowish, 

Amphinra  geminata  Latken,*  op.  dt,  p.  122 

Ophiokpia  geminata  LeConte,  op.  dt.,  p.  318. 
Amphiura  geminata  Lyman,  op.  dt,  p.  180. 

Two  specimens  of  this  species  have  been  sent  from  Panama  by  Mr. 
Bradley,  both  of  which  are  injured 

It  has  long,  slender  arms,  with  four  rows  of  spines  at  the  base  (in 
well-grown  specimens)  and  three  farther  out,  of  which  the  middle  one 
is  largest  and  bluntest  and  somewhat  rough.  There  are  three  mouth- 
papillsB  on  each  side  of  the  mouth-slits,  of  which  the  outermost  b 
broader  than  both  the  others.  Mouth-shields  lance-shaped,  with  the 
inner  end  acute.  Lower  arm-plates  pentagonal,  broader  than  long, 
with  one  angle  turned  inward.  Disk  covered  by  small  even  scales,  a 
little  larger  toward  the  edge  of  disk.  Radial  shields  narrow,  pointed 
inwardly,  in  contact,  except  at  the  inner  ends,  which  are  separated 
by  a  scale. 

According  to  Mr.  Lyman,  a  specimen  had  arms  I  *4  inches  long,  with 
a  disk  *16  in  diameter.  Our  specimens  are  somewhat  smaller,  but 
have  the  arms  broken.  They  are,  in  alcohol,  yellowish  white,  with  a 
few  small,  light  brown  spots  on  the  upper  arm-plates. 

Amphilirayiolacea  Latken,  Vldensk.  Meddeleleer,  1866 ;  Addit  hist.  Oph.,  p.  123. 

In  the  collection  from  Panama  there  is  a  small  specimen,  apparently 
identical  with  this  species.    Dr.  Ldtken's  specimens  were  from  Realejo. 

According  to  Dr.  Ltltken,  it  has  the  following  distinctive  characters : 
Mouth-shields  small  and  lance-shaped ;  side  mouth-shields  large  and 
triangular;  under  arm-plates  as  long  as  broad,  and  separated,  like  the 
upper  plates,  which  have  the  same  form  as  those  of  A.  microdiscu8\ 
Ldtk.,  but  are  less  broad,  by  the  side  iarm-plates.  Diameter  of  disk  2""». 

Amphiiira  Puntarensd  LQtken,  op.  dt,  I866;  Addit  hist  Oph.,  p.  123. 

A  single  specimen  from  Panama,  too  imperfect  for  description,  is 
doubtfully  referred  to  this  species.  Dr.  Ltltken's  original  description 
is  as  follows :  The  mouth-shields  are  a  little  longer  than  broad,  and 

*  This  and  the  other  spedes  here  named  Amphkira  bekmg  to  the  genus,  Amphi- 
phoKa  Ijung, — ^Reprint 

f  A,  miorodiaeus  Liitken,  was  described  as  follows:  Disk  small,  anns  thidc,  but  Ihin 
at  base ;  upper  arm-plates  twice  as  long  as  broad,  outwardly  slightly  and  inwardly 
strongly  curved ;  lower  arm-plates  as  long  as  broad,  without  an  indentation;  diameter 
of  disk  IBun.    Puntarenas,  10  fathoms. 
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have  rounded  but  very  prominent  side-angles,  so  as  to  become  nearly 
heart-shaped  ;  lower  arm-plates  longer  than  broad,  having  a  slight  in- 
curvature on  the  outer  edge ;  upper  arm-plates  regularly  oval,  not 
much  broader  than  long ;  the  disk  has  a  diameter  of  2™" ;  the  slender 
arms  a  length  of  o.  20™™.     Puntarenas,  in  3  fathoms. 

The  two  preceding  species  and  A.  microdiscus  are  very  small  species 
allied  to  A.  sqtiamcUa  M.  and  Tr.,  and  all  have  the  radial  shields  join- 
ing each  other  completely;  mouth-shields  lengthened,  rhomboidal; 
outermost  mouth-papilla  broader  than  the  other  two ;  lower  arm-plates 
pentagonal  with  an  angle  turjied  inward;  upper  arm-plates  trans- 
versely oblong ;  arm-spines  three  in  number. 

Two  other  species,  A,  Orstedii  Ltltk.,  from  Puntarenas,  and  A, 
marginata  Ldtk.  ( Ophiophragmus  mnrginatus  Lyman)  from  Realcjo, 
I  have  not  seen. 

Hemipholis  gracilis  Veniii,  ap.  nov .♦ 

A  delicate  species,  closely  allied  to  JK  cordifera  Lyman,  with  long, 
slender  arms ;  arm-spines  in  three  rows,  tapering,  thickened  at  base ; 
mouth-shields  broad  pentagonal,  with  rounded  comers ;  under  arm- 
plates  octagonal  with  rounded  comers ;  a  single  tentacle-scale. 

Arms  about  nine  times  as  long  as  the  diameter  of  disk.  Mouth- 
papillffi  two  to  each  mouth-slit,  situated  at  the  outer  lateral  edge,  slen- 
der, somewhat  elongated,  blunt.  The  mouth-slits,  or  spaces  between 
the  jaws,  are  broad  and  regularly  heart-shaped,  the  indentation  in  the 
outer  side  formed  by  an  acute,  triangular  projection  from  the  inner 
arm-plate,  which  is  mostly  concealed  by  the  side  mouth-shields,  which 
meet  above  it  The  two  inner  tentacles  are  situated  on  each  side  of  this 
pointed  inner  angle  of  the  first  arm-plate,  and  within  the  mouth-slits. 
Mouth-shields  a  little  broader  than  long,  somewhat  pentagonal,  the 
outer  edge  nearly  straight,  the  outer  lateral  edges  short,  the  lateral 
angles  rounded,  the  inner  lateral  sides  longer,  somewhat  curved  and 
forming  a  rounded  inner  angle.  Side  mouth-shields  elongated  trans- 
versely, meeting  in  front  of  the  mouth-shields,  and  also  across  the 
arms  so  as  to  form  a  continuous  ring  around  the  mouth ;  the  inner 
side  is  concave,  the  outer  has  a  central,  projecting,  acute  angle,  ex- 
tending to  the  lateral  angle  of  the  mouth-shield.  Under  arm-plates 
somewhat  octagonal,  broader  than  long,  toward  the  base  of  the  arms 
the  outer  and  inner  edges  are  nearly  straight,  the  lateral  edges  are 
composed  of  three  short  sides,  with  rounded  angles  between,  which 
farther  out  on  the  arms  become  merged  into  a  curved  lateral  lina 

♦  H.  affinis  Ljungman,  Ophiur.  viventia,  OfV.  af  KgL  Vet  Akad.  Forh.,  May  (?X 
1867,  p.  322,  appears  to  be  identical  with  this, — Reprint 
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The  second,  third  and  fourth  plates  have  a  somewhat  different  form, 
the  outer  edge  being  broader  than  the  inner,  and  the  sides  concave. 
Upper  arra-plates  broad  and  somewhat  irregular-oval,  about  twice  as 
broad  as  long,  the  inner  edge  much  more  strongly  arched  than  the 
outer,  which,  on  some  of  the  plates  near  the  base  of  the  arms,  is 
slightly  concave  in  the  middle.  Side-plates  encroaching  but  little 
above  and  scarcely  any  below,  except  toward  the  ends  of  the  arms. 
Arm-spines  three,  nearly  equal,  a  little  thickened  near  the  base,  round, 
slender,  tapering,  but  not  sharp.  Tentacle-scale  oblong,  flattened, 
rounded  at  the  end,  hardly  twice  as  long  as  wide,  standing  free  from 
the  sides  of  the  lower  plates,  except  at  the  second  and  third  from  the 
base,  where  they  are  shorter  and  in  close  contact  with  the  lower  arm- 
plates. 

Disk,  above,  covered  with  unequal,  rounded,  overlapping  scales;  a 
larger,  round,  central,  primary  plate  is  surrounded  by  smaller  ones, 
and  then  by  five  primary  ones  about  as  large  as  the  central  one,  each 
of  which  is  surrounded  by  a  few  smaller  scales ;  from  these  five  a  row 
of  primary  plates,  boi-dered  on  each  side  by  smaller  imbricated  scales, 
radiates  to  each  interbrachial  margin.  Radial  shields  pear-seed-shaped, 
with  the  point  inward,  the  outer  side  strongly  arched,  the  inner  sides 
in  contact  at  the  outer  end,  separated  inwardly  by  three  scales,  of 
which  the  most  exterior  is  elongated  and  narrow  and  the  most  interior 
broad,  rounded,  the  intermediate  one  somewhat  triangular.  Between . 
each  radial  shield  and  the  base  of  the  arm  there  are  two  or  three 
scales  and  a  small  papilla-like  spine,  not  one-fourth  as  long  as  the 
arm-spines.  Lower  side  of  disk  destitute  of  scales,  but  bearing  minute, 
scattered  granules. 

Color,  in  alcohol,  light  greenish  gray  above,  darker  and  more  dis- 
tinctly greenish  toward  the  ends  of  the  arms,  which  are  banded  with 
whitish  ;  radial  shields  and  primary  disk-plates  green ;  beneath  white, 
chewing  apparatus  yellowish. 

An  average  specimen  has  the  arms  1*38  inches  long  with  the  disk 
•17  in  diameter.  One  of  the  larger  is  '2  in  diameter  of  disk;  the 
arms,  though  broken  at  the  ends,  1*8.  The  largest  is  *22  in  diameter 
of  disk. 

Panama, — F.  H.  Bradley.  Eight  specimens,  4  fathoms,  muddy 
bottom. 

This  species  very  closely  resembles  S.  cordifera  of  South  Carolina, 
which  has  the  habit  of  living  buried  in  mud  at  low-water  mark  and 
thrusting  out  of  its  burrow  one  of  its  long  slender  arms.  It  differs, 
however,  in  the  form  of  the  mouth-shields  and  lower  arm  plates,  as 
well  as  in  several  other  particulars. 

TBA.NS.  Ck)NNBCnCUT  AOAD.,  YOL.  I.  34  Maboh,  1867. 


Digitized  by 


Google 


264  Verrill^  Notes  on  JRadiata. 

Ophiactis  Latken. 

Of  this  genus  there  have  been  described  four  nominal  species  from 
the  Panamic  Province,  besides  one  from  Peru.  Of  these,  it  is  proba- 
ble, as  has  been  suggested  by  Mr.  Lyman,  that  O,  Orstedii  Ltltken,  is 
a  synonym  of  O.  simpl^c  (LeConte  sp.),  no  differences  yet  indicated 
being  sufficient  to  separate  them  clearly. 

The  species  of  Ophiactis  may  be  recognized  by  their  rather  short 
arms  and  stout  disk,  covered  above  with  overlapping  scales  and 
a  few,  small,  scattered  spines ;  usually  with  separated  radial  shielda 
There  are  commonly  four  to  six  rows  of  arm-spines,  which  are 
rough,  short,  and  stout,  projecting  at  right  angles  from  the  arms. 
There  is  but  one  tentacle-scale  and  but  one  or  two  mouth-papillae  on 
each  side  of  the  mouth-slits.  The  species  are  mostly  small  and  often 
have  six  arms. 
Ophiactis  Kroyeri  Latken,  Vidensk.  Meddelelser,  1866;  Lyman,  op.  cit,  p.  108. 

Mr^  Bradley  has  sent  several  hundred  specimens  of  this  species 
from  Callao,  Peru,  where  they  were  found  in  abundance  among  the 
interstices  of  Balani^  Discinoe^  Mytili^  etc.,  scraped  from  the  bottom 
of  a  vessel  that  had  been  a  long  time  in  that  port.  Some  of  the  lar- 
gest specimens  have  arms  1*7  inches  long  and  the  disk  '35  in  diameter. 
Of  this  species  I  have  seen  no  specimens  having  six  arms. 

The  color  varies  considerably,  but  most  frequently  is  dull  greenish, 
in  alcohol,  with  a  few  irregular  bands  of  purplish  brown  upon  the 
arms ;  beneath  grayish  or  greenish  white.  Some  specimens  are  pur- 
plish brown  above,  with  bands  of  greenish  on  the  arms,  and  others 
are  yellowish  gray,  with  or  without  bands  of  darker.  Frequently  the 
upper  arm-spines  have  a  spot  of  white  at  base.  The  radial  shields 
are  usually  darker  green  or  brown  than  the  rest  of  the  disk,  and  have 
a  yellow  spot  on  the  outer  end  and  are  sometimes  edged  with  white,  or 
have  a  white  spot  at  the  inner  end.  In  other  specimens  the  radial 
shields  are  yellowish  with  a  greenish  disk.  The  disk  may,  also,  be 
mottled  with  lighter  and  darker. 

The  number  and  size  of  the  spines  upon  the  disk  are  also  quite  vari 
able.  In  some  cases  they  are  nearly  or  entirely  absent,  while  in  others 
they  are  quite  numerous,  long  and  sharp,  scattered  all  over  the  disk, 
except  on  the  large  radial  shields ;  more  frequently,  however,  they  are 
mostly  confined  to  the  interradial  spaces  of  the  disk,  and  are  rather 
few  in  number.  The  radial  shields  are  large,  acute-triangular,  with  the 
point  inward  and  a  prominent,  elevated  lobe  on  the  comer  where 
they  join  their  neighbors ;  the  inner  ends  are  separated  by  about  four 
plates,  of  which  the  outermost  is  very  narrow  and  the  innermost 
rounded.    The  mouth-shields  are  short  and  broad,  with  an  elongated) 
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acute  point  outwardly  and  a  slight  angle  inwardly.  The  side  mouth- 
shields  are  elongated  transversely  and  do  not  meet  within.  Mouth- 
papillse  one  on  each  side  of  the  mouth-slits,  short  and  stout.  Lower 
arm-plates  rounded  octagonal ;  upper  plates  broad-oval,  a  little  over- 
lapping, most  convex  outwardly.  Arm-spines  five,  the  middle  one 
longest. 

Callao,  Peru, — F.  H.  Bradley.  The  specimens  of  Dr.  Lutken  and 
Mr.  Lyman  came,  also,  from  the  same  place. 

Opbiactis  vireSCeHS  Lotken,  op.  dt;  Lyman,  op.  dt,  p.  113. 

This  species  may  readily  be  recognized  by  the  upper  arm-plates, 
which  are  twice  as  broad  as  long  and  have  a  distinct,  projecting  lobe 
in  the  middle  of  the  outer  edge.  The  arms  are  somewhat  narrowed 
at  the  base  and  very  slender  at  the  ends.  Under  arm-plates  as  long 
as  broad,  octagonal  Mouth-shields  roundish  rhomboidal,  with  an 
angle  inward.  Two  small  mouth-papillae  on  each  side  of  mouth-slits. 
Five  or  six  arm-spines,  short  and  stout,  rough,  upper  two  longest.  The 
disk-scales  bear  a  few  scattered  spines,  which  are  sometimes  wanting. 

Color  yellowish  green,  with  narrow  dark  green  bands  on  the  arms, 
beneath  greenish  gray.  The  radial  shields  are  dark  green  and  often 
have  a  light  spot  on  the  outer  ends. 

Our  specimens  all  have  six  arms,  except  the  very  young,  which 
lack  three,  on  one  side.  The  largest  has  arms  '15  of  an  inch  long,  with 
a  disk  -16  in  diameter.     Another  has  arms  '4  inch,  with  the  disk  -12. 

Panama,  clinging  to  Gorgoniae  and  sponges.  Occasionally  adhering 
among  the  arm-spines  of  Ophiothrix  spiculatay — F.  H.  Bradley.  It 
occurs  at  Puntarenas  and  Realejo, — Dr.  Lutken ;  and  Cape  St.  Lucas, — 
J.  Xantus,  (Smiths.  Institution). 

In  one  instance  I  found,  in  a  small  cavity  of  a  branching  sponge 
from  the  Pearl  Islands,  upwards  of  fifty  specimens  of  this  species,  of 
various  sizes,  but  mostly  young.  Thirty-seven  were  quite  small,  and 
light  colored,  and  although  many  had  six  equal  arms,  others,  of  sim- 
ilar size,  had  three  upon  one  side,  very  small,  appearing  as  if  just 
starting  to  grow,  or  entirely  wanting.  From  this  mode  of  occurrence 
it  is  probable  that  this  species,  like  some  Amphiurce^  is  ovo-viviparous. 

In  this  lot  were  two  specimens  differing  considerably  from  all  the 
others.  These  are  among  the  largest,  and  have  the  arms  narrowed  at 
base;  seven  arm-spines,  upper  ones  longest;  large  radial  shields, 
covering  a  large  part  of  the  disk;  broad  upper  arm-plates,  con- 
vex outwardly,  and  destitute  of  a  distinct  lobe,  or  with  only  a  slight 
central  prominence,  except  near  the  ends  of  the  arms,  where  a  small, 
distinct  lobe  is  visible.    In  most  other  respects  they  agree  well  with 
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the  ordinary  form,  except  that  the  color  is  light  yellowish  gray  above, 
with  greenish  radial  shields  and  an  undefined  greenish  spot  on  each 
apper  arm-plate,  the  tips  of  the  arms  faintly  banded  with  greenish ; 
yellowish  white  beneath.  Diameter  of  disk  '17;  length  of  arms  '75 
of  an  inch. 

OphiaotiS  simplex  L&tken;  Lyman,  op,  dt,  p.  106. 

OphkHepia  svmplez  LeOonte,  Proc.  PhiL  Acad.,  v,  p.  318,  1851. 
f  0,  drstedU  Lotken^Yidensk.  Meddelelser,  1856';  Addit  Ad.  Hist  Oph.,  p.  129. 

Eight  specimens  of  this  species  occurred  with  the  last,  from  Panama. 

The  species  may  be  distinguished  by  the  small,  widely  separated 
radial  shields ;  rounded  and  regular  disk-scales,  with  very  few  small 
spines,  except  beneath,  where  they  become  more  numerous;  arms 
^onger  and  more  slender  than  those  of  the  preceding  species ;  mouth- 
papillie  prominent  and  flat,  one  upon  each  side  of  the  mouth-slits. 

The  mouthHihields  are  transversely  rhomboidal,  with  an  angle  within 
and  without.  Five  short  arm-spines,  of  which  the  three  middle  ones 
are  longest    Upper  arm-plates  broad-oval  without  a  lobe. 

Color  greenish,  with  lighter  bands  on  the  arms. 

In  all  our  specimens  there  are  six  arms.  They  agree  very  nearly 
with  0.  Orstedii  Ltltken,*  which  came  from  Puntarenas. 

Ophiactis  arenosa  Ltitken,  op.  dt,  1866. 

There  are  a  few  young  specimens,  found  with  the  last  two  species, 
which  appear  to  represent  a  third  species.  Whether  they  belong  to 
the  present  one  or  not  is  somewhat  uncertain,  owing  to  their  imma- 
turity. 

Mr.  Lyman  places  this  species  as  a  doubtful  synonym  of  0.  aim- 
plex.  Our  specimens  are  insufficient  to  determine  this  question  satis- 
factorily. 

According  to  the  original  description  by  Dr.  Ltltken,  its  characters 
are  as  follows:  "O.  arenosa  Lfltk.  Mouth-shields  roundish;  one 
mouth-papillsB ;  upper  arm-plates  broad-oval ;  under  arm-plates  round- 
ed, quadrangular,  a  little  broader  than  long ;  four  short  arm-spines,  of 
which  the  two  middle  are  the  longest 

*  Dr.  LOtken's  original  description  is  as  follows:  0,  OrstedU  Liitk.  Mouth-shields 
broad  rhomboidal ;  one  mouth-papilla ;  five  arms;  upper  arm-plates  broad-oval;  lower 
arm-plates  octagonal,  a  little  broader  than  long;  five  short  arm-spines,  of  which  the 
three  middle  and  longest  are  onlj  as  long  as  one  of  the  arm-Johits. 

Ck)lor  green,  with  bands  upon  the  arms. 

Diameter  of  disk  4?*^^.    Length  of  arms  18"<"n.    Puntarenas. 
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The  color  seems  to  have  been  about  like  that  of  the  two  preceding 
( O.  Orstedii  and  0,  virescens). 

Diameter  of  disk  6"^"  ;  length  of  arms  20°™'". 

Puntarenas  and  Realejo.'' 

In  addition  to  the  preceding  species  of  Ophiactis  there  is  a  single 
imperfect  specimen  that  may  belong  to  an  undescribed  species. 

It  has  larger  radial  shields  than  ft  simplex^  separated  by  a  row  of 
about  three  scales,  no  spines  apparent  on  disk ;  five  arm-spines,  the 
upper  one  very  short,  the  middle  one  longest ;  upper  arm-plates  short, 
transversely  oblong,  nearly  three  times  broader  than  long,  with  nearly 
straight  outer  and  inner  edges  and  slightly  rounded  sides ;  mouth- 
shields  rounded ;  one  mouth  papilla  on  each  side  of  mouth  slits ;  under 
arm-plates  somewhat  octagonal,  outer  edge  convex. 

It  has  about  the  size  and  proportions  of  our  largest  0.  virescens^ 
but  has  no  lobe  on  the  outer  edge  of  upper  arm-plates  and  differs  in 
other  particulars.     It  is  probably  nearest  to  0,  simplex. 

The  color  is  dark  greenish  above. 

Until  more  specimens  have  been  examined,  it  appears  undesirable 
to  apply  a  new  name  to  this  form. 

OphiothriX  SpiOUlata  LeConte,  op.  dt,  p.  318 ;  Lyman,  op.  cit,  p.  167. 

This  species  is  very  abundant  at  Panama  and  the  Pearl  Islands, 
clbging  to  sponges,  Gorgoniae,  etc.,  whence  Mr.  Bradley  has  sent 
upwards  of  two  hundred  specimens.  He  has  also  sent  it  from  Realejo, 
Nicaragua,  and  Acajutla,  San  Salvador.  It  occurs  from  low  water  to 
4  fathoms. 

Our  largest  specimens  have  arms  about  8  inches  long,  and  the  disk 
*5  in  diameter. 

The  color,  in  alcohol,  is  usually  light  cobalt-blue  or  bluish  purple, 
often  with  every  fourth  or  fift;h  lower  arm-plate  red  or  brownish. 
Some  specimens  have  spots  of  red  on  the  disk  and  more  or  less  on  the 
upper  side  of  the  arms.  In  life  the  color  is  described  as  ftiscous  above 
and  paler  beneath;  or  greenish  with  violet  upper  arm-plates,  and 
occasional  red  plates  on  the  lower  side  of  the  arms. 

It  is  allied  to  O.  violacea  of  Aspinwall  and  the  West  Indies,*  but 
differs  in  having  longer  arm-spines  and  in  several  other  characters. 

The  disk  usually  has  the  centre  and  a  band  radiating  to  each  inter- 
brachial  margin  and  to  the  base  of  each  arm  covered  with  numerous, 
very  short,  branching  spines,  with  more  or  less  numerous,  long,  slen- 
der, thorny  spines  scattered  among  them.  The  arm-spines  are  long 
and  slender,  thorny,  the  next  to  the  upper  one  longest. 

*  Recentlj  separated  from  the  Brazilian  violacea  and  named  0.  Caribaa  by  Latken. 
— Reprint 
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Ophiothrix  (Ophiothela)  mirabilis  Vemii,  sp.  nor. 

A  small  species  with  six  arms,  granulated  above ;  disk  mostly  cov- 
ered by  the  large  radial  shields,  and  in  the  longer  specimens  with  cen- 
tral and  interradial  groups  of  simple,  short,  conical  spines ;  arm-spines 
short,  directed  downward,  armed  with  hooks.  Teeth'papillae  about 
ten,  rounded,  arranged  in  an  oval  group.  Mouth-shields  and  side 
mouth-shields  closely  united  to  the  surrounding  paii«,  so  as  to  fo^m  a 
continuous  ring  around  the  mouth,  covered  with  a  skin  which  conceals 
their  outlines,  the  side  mouth-shields  about  as  large  as  the  mouth- 
shields.  Under  arm-plates  about  as  long  as  broad,  widest  outwardly, 
the  outer  edge  convex,  the  sides  converging  to  the  rounded  inner 
angle,  separated  by  the  side  arm-plates,  and  covered,  like  the  mouth- 
shields,  with  a  naked  skin,  which  obscures  their  outlines  even  in  dry 
specimens.  Side  arm-plates  well  developed,  bearing  upon  the  very 
prominent  sides  about  five  tapering  spines,  of  which  the  uppermost  is 
quite  small,  the  next  and  longest  about  equal  to  the  width  of  arm,  the 
others  decreasing  in  size  to  the  lowest,  which  is  very  small.  When 
six  spines  occur  the  third  is  the  longest  Toward  the  base  of  the  arms 
the  spines  are  minutely  thorny  near  the  ends,  the  thorns  being  chiefly 
on  the  lower  side  of  the  spines,  irregular,  and  often  curved ;  toward 
the  middle  of  the  arms  and  beyond,  the  thorns  become  more  nume- 
rous, larger  and  curved  into  well-marked  hookb.  Disk  nearly  covered 
above  by  the  twelve  prominent,  elongated  radial  shields,  which  reach 
nearly  to  the  center  and  are  narrow  and  blunt  at  the  outer  ends.  They 
are  in  contact,  except  along  the  inner  portion,  where  they  are  slightly 
separated.  Their  surface  is  minutely  pitted  and  more  or  less  covered 
by  scattered,  unequal,  rounded  granules.  Between  the  radial  shields 
and  at  the  center,  the  surface  is  covered  by  a  distinct  i»kin,  without 
visible  scales.  In  the  interbrachial  spaces  at  the  margin  of  the  disk 
there  is  a  cluster  of  about  six  sharp,  conical  spines,  without  thorns. 
A  cluster  of  similar  spines  sometimes  occupies  the  center.  In  young 
specimens  the  spines  are  absent.  The  upper  arm-plates  are  concealed 
by  the  skin,  which  is  covered  by  numerous,  rough,  unequal,  rounded 
grains,  the  intervals  between  the  plates  being  indicated  by  narrow, 
transverse,  naked  spaces. 

Color,  in  alcohol,  quite  variable,  usually  dart  One  specimen  has 
the  disk  grayish  brown,  the  outer  ends  of  radial  shields  bright  yellow ; 
the  arms  with  narrow  bands  of  grayish  white,  bright  yellow,  and 
black;  beneath  yellowish  brown,  the  undep  arm-plates  minutely 
speckled  with  dark  brown.  Another  has  the  disk,  above,  deep  red- 
dish brown,  with  a  lighter  center ;  the  outer  ends  of  the  radial  shields 
yellowish  white ;  the  upper  side  of  arms  transversely  banded  with 
dark  brown  and  yellowish  white. 
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A  medium-sized  specimen  has  arms  -5  of  an  inch  in  length,  with  the 
disk  '16  in  diameter;  the  two  largest  yet  examined  have  the  disk  22 
in  diameter.     It  is  quite  probable  that  all  these  specimens  are  young. 

Pearl  Islands,  Bay  of  Panama, — F.  H.  Bradley.*  Among  the  inter- 
stices of  a  branching  sponge,  associated  with  two  species  of  Ophiac- 
tiSy  about  a  dozen  specimens  of  various  sizes  were  found.  Others  oc- 
curred in  colonies  clinging  to  the  branches  of  GorgoniaB  and  Muriceae, 
with  the  arms  wound  closely  around  the  branches. 

Subgenus,  Ophiothela  nov.f 

The  name  Ophiothela  is  here  employed  to  designate  a  group  of 
Ophiurians,  of  which  the  preceding  species  is  the  type,  agreeing  to- 
gether in  having  the  upper  arm-plates  covered  with  granulations  as  in 
Aatrophyton ;  in  having  short,  rough  arm-spines,  mostly  turned  down- 
ward, and  armed  with  roughnesses  or  hooks;  beneath,  as  in  Ophiactis  ; 
in  having  very  large  radial  shields,  covering  most  of  the  disk,  the  in- 
tervening spaces  being  covered  with  a  skin  and  bearing  simple  spines ; 
in  having  the  lower  side  of  arms  and  disk  covered  with  a  skin,  more 
or  less  obscuring  the  plates;  and  in  having  the  mouth-shields  and 
side  mouth-shields  united  into  a  ring  around  the  mouth.  The  present 
species  and  another  from  the  Fejee  Islands  have,  in  the  numerous 
specimens  observed,  always  six  arms,  and  have  the  same  habit  of 
clinging  closely  around  the  branches  of  Qorgonire. 

In  the  structure  of  the  mouth  it  agrees  well  with  the  typical  spe- 
cies of  OphiothriXy  but  it  differs  in  having  the  arms  distinctly  cov- 
ered with  a  membranous  skin,  and  their  upper  surface  granulated; 
and  in  the  character  of  the  spines  of  the  arms  and  disk,  which  lack 
the  glassy  appearance  and  prominent  thorny  branches,  and  approach 
more  nearly  those  of  Ophiactis  in  form,  structure,  and  arrangement. 
Although  intermediate  in  some  respects  between  Ophiothrix  and 
Ophiactis^  it  is  evident  that  these  species  are  more  closely  allied  to  the 
former  genus,  under  which  I  have  placed  them  as  a  subgenus. 

Additional  Remarks  on  Ophiuridce. 

Owing  to  the  small  number  and  imperfect  condition  of  our  speci- 
mens of  some  of  the  species  of  Amphiura  and  Ophiactis  I  have  been 
obliged  to  leave  them  somewhat  in  doubt  and,  in  order  to  avoid  pro- 
ducing any  confusion,  have  in  such  cases  preferred  quoting  the  orig- 
inal descriptions  instead  of  giving  new  ones.     This  seemed  still  more 

♦  More  recently  from  Cape  St  Lucas  and  La  Paz, — Reprint 

t  This  has  since  been  regarded  as  a  distinct  genus  (p  376).  Besides  this  species  and 
0.  DaruBY.,  Feejee  Is.,  a  species  occurs  on  Mopselia  from  Japan  (Ball),  and  Parisis  from 
Formosa  (Lutken), — Reprint 
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desirable,  since  the  original  descriptions  by  Dr.  Liitken  are  somewhat 
inaccessible  in  this  country  and  have  not  been  translated  before. 

In  the  identification  of  some  of  the  species  I  have  had  important 
assistance  from  Mr.  W.  H.  Niles,  of  the  Sheffield  Scientific  School 

In  the  preceding  pages  I  have  enumerated  all  the  species  of  Ophiu- 
rans  which  we  have  hitherto  received  from  the  Panamic  Zoological 
Province,  with  the  exception  of  an  apparently  undescribed  species  of 
Ophiura  allied  to  O.  Panamensia,  and  as  yet  represented  by  only 
four  specimens.* 

The  following  species,  which  I  have  not  seen,  have  been  described 
from  the  same  coast  :f 

Ophiostigma  tenue  Latken— Realejo,  West  Coast  of  Central  America. 

Ophionereis  JCantuaii  Lyman — Cape  St  Lucas. 

Amphiura  microdiscus  Liitken— Puntarenas. 

Amphivra  Orstedii  Lutken — Puntarenas. 

Ophiophragmus  marginatus  (Lutken)  Ljman — Puntarenas  and  Realeja 

Ophiothrix  dumosa  Lyman— Gulf  of  California. 

*  The  specimens  referred  to  have  rather  slender  arms,  subcarinate  above ;  radial 
shields  mostly  covered,  the  naked  part  being  oval,  widely  separated ;  mouth-shields 
oval,  the  narrowest  end  inward,  about  as  long  as  broad ;  side  mouth-shields  covered ; 
mouth-papillse  eight  or  nine  on  each  side  of  the  mouth-slits,  the  innermost  and  three 
outermost  stoutest;  under  arm-plates  as  long  aS  broad,  somewhat  octagonal,  with  a 
slightly  convex  outer  edge  and  concave  sides ;  arm-spines  eight  to  ten,  the  lowest  one 
considerably  l(Higest;  the  others  decreasing  in  leng^  to  the  uppermost,  which  is 
quite  short 

Color,  above,  dark  olive-green,  the  disk  finely  speckled  and  the  arms  conspicuously 
banded  with  greenish  gray,  the  upper  arm-plates  with  irregular  longitudinal  dark 
streaks,  and  numerous  light  spots ;  lower  surface  yellowish  white,  the  dark  bands  of 
the  arms  passing  entirely  around,  but  lighter  beneath. 

It  appears  to  differ  from  0.  Punamensia  in  having  only  eight  or  nine  mouth-papillffi 
instead  of  fh)m  ten  to  twelve ;  in  the  outermost  of  them  beinji:  much  smaller  than  the 
next,  mstead  of  projecting  beyond  it ;  all  of  them  being  relatively  larger  and  less 
crowded;  the  tentade-scales  being  less  unequal  in  length;  the  arm-spines  more  un- 
equal, stouter,  and  more  acute ;  in  the  somewhat  coarser  and  less  crowded  granulation 
of  the  disk ;  in  the  larger  and  less  sunken  radial  shields  (which  are  nearly  covered, 
however,  in  young  specimens);  and  in  the  coloration.  The  outer  and  inner gential  slits 
appear  to  be  nearer  together  and  the  inner  ones  more  transverse. 

Notwithstanding  these  differences,  I  have  deemed  it  best  not  to  give  a  new  name 
to  this  form  until  more  numerous  specimens  can  be  examined. 

Our  largest  spedmen  is  '75  of  an  inch  in  diameter  of  disk. 

f  Amphipliolis  grisea  Ijung.,  Guayaquil,  appears  to  be  an  additional  species, — 
Reprint 
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Order,  ASTERIOIDEA. 
Ltddia  tessellata  Lutken. 

Luidia  tesseUata  Lutken   Vidensk.  Meddelelser,  1 859,  Bidrag  til  Eundskab  om  de  red 
Kysteme  af  Mellem-  og  Syd-Amerika  levende  Arter  af  Sos^emer.  p.  16. 

Several  specimens  of  this  species,  of  various  sizes,  were  obtained  by 
Mr.  Bradley  at  Panama,  and  one  small  one  at  Acajatla.  Dr.  Ltltken's 
specimens  came  from  Puntarenas  and  Realejo. 

Our  largest  specimen  measures,  from  the  center  of  disk  to  tip  of 
rays,  6*6  inches ;  to  border  of  disk  1  inch ;  width  of  rays  at  base,  not 
including  spines,  Tl.  A  medium  sized  specimen  measures  8*4  inches 
from  center  to  end  of  rays ;  and  '6  to  edge  of  disk ;  rays  '7  wide  at  base. 

The  rays  are  depressed  and  taper  regularly  to  the  ends,  which  are 
more  slender  in  the  small  than  in  the  large  specimens.  The  interam- 
bulacral*  plates  bear  a  slender,  sharp,  and  strongly  curved  spine  on 
the  inner  edge,  and  more  externally  a  group  of  three  or  four  longer 
and  stouter  ones,  of  which  the  inner  stands  singly,  the  two  next  side 
by  side,  and  the  outer,  when  present,  singly.  The  ventral  plates  are 
covered  with  numerous  unequal,  minute,  sharp  spines  and  bear  a  cen- 
tral row  of  eight  to  ten  small,  stout  spines,  and  usually  three  long, 
sharp,  marginal  ones,  which  are  somewhat  curved  in  the  direction  of 
the  ends  of  the  rays,  and  longer  than  the  interambulacral  spines 
("3  of  an  inch  in  large  specimens).  The  upper  surface  is  crowdedly 
covered  with  elongated  paxillae,  which  are  much  larger  along  the 
sides  of  the  rays  than  in  the  middle  and  upon  the  disk,  where  they 
become  very  small  and  close.  Those  of  three  marginal  rows  on  each 
side  are  considerably  largest  and  somewhat  quadrangular,  bearing  at 
the  top  a  central  group  of  six  to  ten  small,  short,  blunt,  or  rounded 
tubercles,  surrounded  by  numerous,  fine,  slender,  diverging  papillaB. 
Toward  the  center  of  the  x^ys  and  on  the  disk,  they  usually  bear  only 
one  or  two  small,  rounded  tubercles,  surrounded  by  similar  papillsd. 

The  color  of  a  dried  specimen  is  yellowish  green  above  and  yellow 
beneath ;  in  alcohol,  brownish  green  above,  yellowish  beneath. 

This  species  is  allied  to  Z.  dathrata  of  Florida  and  the  Carolina 
coast,  but  has  broader  and  less  slender  rays;  much  longer  and 
stouter  interambulacral  spines;  more  spinose  ventral  plates;  and 
much  larger  and  more  numerous  marginal  spines;  the  paxillte  are 
not  so  short  and  thick,  and  bear  fewer  and  larger  central  tubercles. 

*  We  use  the  term  "  xnteraTfibuiaerdl "  to  designate  the  first  row  of  plates  bordering 
each  side  of  the  ambulacral  furrows  of  starfishes,  believing,  as  Prof.  Agassiz  has  shown » 
that  they  are  strictly  homologous  with  the  interambulacral  plates  of  Echini. 

Taioca  CoNNBcmouT  Acad.,  Vol.  L  36  Maeoh,  1867. 
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Dr.  J.  E.  Gray  has  given  the  name,  PetaUter  Volumbice,  to  a  spe- 
cies from  "  St.  Bias,"  collected  by  H.  Cuming,  which  is,  apparently, 
allied  to  this,  but  which  cannot  be  the  same  if  correctly  described. 
The  diagnosis,  which  is  too  imperfect  for  reliable  identification,  is  as 
follows:  "Rays  elongated,  slender,  gradually  tapering;  tubercles 
short,  with  crowded  groups  of  rather  large,  acute  spines,  and  a  fringe 
of  very  fine  radiating  ones." 

In  X.  tessellata  the  rays  are  certainly  not  slender,  when  compared 
with  other  species  of  the  genus,  and  the  "  spines  "  on  the  paxillaB  are 
not  acute. 

It  is  probable  that  Gray's  species  has  not  yet  been  rediscovered,  as 
is  the  case  with  many  other  starfishes  described  by  him  from  the  col- 
lections made  by  Cuming,  on  the  same  coast.  But  if  intended  for 
the  present  species,  the  description  is  so  inapplicable  and  imperfect 
that  it  cannot  be  deemed  suflScient  to  characterize  it. 

Astropecten  fragilis  VeniiL  sp.  nov. 

A  thin,  depressed  species,  with  slender,  acutely  tapering  rays, 
which,  measuring  from  the  center,  are  about  four  and  a  half  times 
the  radius  of  the  disk.  A  specimen  measuring  2*3  inches  from  center 
to  tip  of  ray  has  about  40  marginal  plates.  Each  interambulacral 
plate  usually  bears  three  slender  spines  at  the  inner  edge,  the  mid- 
dle one  being  longest,  and  outside  of  these  a  single  longer  and 
stouter,  pointed  spine.  The  lower  marginal  plates  are  covered  on 
their  lower  side  with  sharply  pointed  spinose  granulations  and  bear 
numerous  small  sharp  spines,  mostly  alotig  their  outer  edges.  At  the 
margin  these  become  larger  and  longer,  each  plate  bearing  three  or 
four  spines  which  may  be  considered  marginal,  of  which  the  upper- 
most is  usually  longest.  These  are  round,  rather  slender,  tapering 
and  acute,  slightly  curved  outward,  diminishing  gradually  in  size  to- 
ward the  tip  of  the  ray.  The  upper  marginal  plates  are  low  and 
quite  short,  those  at  the  interradial  angle  being  shortest,  those  to- 
ward the  tip  of  the  rays  becoming  very  small  These  are  coarsely 
granulated  and  destitute  of  spines  or  tubercles,  except  three  or  four 
of  those  at  the  base  of  the  rays,  which,  in  the  larger  specimens,  bear 
at  the  inner  edge  a  small,  rounded  tubercle,  most  prominent  on  the 
interradial  pair  of  plates,  which  are  also  somewhat  higher  than  the 
rest.  The  dorsal  area  is  about  one  and  a  half  times  the  width  of  the 
marginal  plates.  The  lower  marginal  plates  are  but  little  produced 
beyond  the  upper. 

One  of  the  larger  specimens  measures  2*3  inches  from  center  to  tip 
of  rays ;  '5  to  edge  of  disk ;  width  of  ray  at  base  '6 ;  its  dorsal  area  '4  ; 
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height  of  broadest  upper  plates  •!,  length  '07 ;  length  of  longest  mar- 
ginal spinesi  'IS. 

Panama,  at  extreme  low-water  on  sand,  and  Zorritos,  Peru, — F.  H. 
Bradley. 

A  specimen  measuring  1  '3  inches  from  center  to  tip  of  rays  agrees 
closely  with  the  preceding  description,  except  in  lacking  the  small 
tubercles  on  all  the  upper  plates,  even  at  the  base  of  the  rays.  It 
has  30  marginal  plates. 

This  species  is,  in  many  respects,  allied  to  A,  regalis  Gray,  of  which 
I  add  a  description  for  comparison,  but  is  nevertheless  remarkably 
distinct  in  form  and  many  other  important  characters. 

Astropecten  regalis  Grar,  Ann.  and  Mag.  NhI.  Hist,  vL  p.  178,  1840. 

A  depressed  species  with  broad,  short  arms,  a  little  contracted  at 
base,  scarcely  acute.  Radius  of  rays  to  that  of  disk  at  3  : 1.  A  speci- 
men 1-5  inches  from  center  to  tip  of  rays,  has  23  marginal  plates. 

The  interambulacral  plates  bear  three  slender  spines  at  the  inner 
edge,  of  which  the  central  is  nearly  twice  as  long  as  the  others,  and 
outside  of  these  a  single,  sharp,  much  stouter,  but  scarcely  longer, 
spine.  The  lower  marginal  plates  are  closely  covered  with  even,  flat- 
topped  granulations,  and  bear  along  the  outward  border  from  6  to  8 
nearly  equal,  small,  conical  spines,  and  at  the  upper  margin,  usually, 
two  large,  flattened,  blunt  or  lanceolate  spines,  which  are  largest 
toward  the  base  of  the  rays,  but  quite  small  in  the  interradial  region. 
They  are  mostly  channeled  upon  the  upper  side  and  convex  beneath. 
The  upper  marginal  plates  are  low  and  rather  short,  closely  covered 
with  unequal  rounded  granules,  those  upon  the  middle  being  largest 
and,  on  the  plates  toward  the  tip  of  the  ray,  enlarging  into  small 
rounded  tubercles,  two,  three,  or  four  standing  in  a  transverse  row 
along  the  middle  of  the  plate.  The  plates  on  the  basal  portion  of  the 
ray  are  destitute  of  tubercles  or  spines,  in  both  of  my  specimens,  but 
older  specimens  may,  perhaps,  attain  small  tubercles  even  to  the  base 
of  the  ray,  since  there  are  fewer  on  the  younger  specimen.  The  dor- 
sal area  of  the  rays  is  broad,  with  fine  paxillae.  The  lower  marginal 
plates  project  considerably  beyond  the  upper. 

The  largec  specimen  is  1*6  inches  from  center  to  tip  of  ray ;  '48  to 
edge  of  disk ;  width  of  ray  at  base  '5,  of  dorsal  area  '3 ;  length  of 
longest  marginal  spines  '18. 

Panama,— F.  H.  Bradley ;  San  Salvador,— Capt.  J.  M.  Dow  (Coll. 
Smiths.  Institution). 

It  is  quite  probable  that  the  Astropecten  ccelacanthtis  Martens,* 

*  Monatsb.  der  Akad.  dcr  Wi^s.,  Berlin,  Jan.,  1866,  and  translated  in  Annals  and 
Mag.  Nat  History,  vol.  xv,  p.  435,  1865. 
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may  be  the  more  mature  condition  of  this  species.  It  agrees  in  most 
of  the  characters,  except  in  having  small  tubercles  on  all  the  upper 
marginal  plates  and  in  the  character  of  the  spines  of  the  lower  sur 
face.  In  form  and  the  peculiar  character  of  the  marginal  spines,  it 
agrees  very  closely.  This  specimen  was  considerably  larger  (radii  of 
rays  49™™ ;  of  disk  17™)  and  came  from  Costa  Rica. 

Gray's  original  description  of  this  species,*  which,  though  very 
brief,  agrees,  quite  well  with  our  specimens,  is  as  follows :  "  Upper 
plates  spineless,  lower  produced."  "Rays  one-fourth  longer  than 
the  diameter  of  the  body,  broad,  tapering;  spines  broad,  stout, 
depressed"  "like  A.  marginatuSy  but  the  arms  are  shorter  and 
broader."    San  Bias, — ^Mr.  Cuming. 

AstropeCten  Orstedii  LOtken,  Yidensk.  Meddelelaer,  1869. 

Rays  moderately  long,  rather  broad  at  base,  tapering  regularly  to 
the  acute  ends.  Greatest  to  least  radii  as  5 : 1.  A  specimen  measur- 
ing 3  inches  from  the  center  to  the  end  of  the  rays  has  36  marginal 
plates.  Interambulacral  plates  each  with  an  inner  row  of  three  slen- 
der spines,  of  which  the  central  is  a  little  longer  than  the  others,  and 
outside  of  these  a  single,  large,  blunt  spine,  which  is  somewhat 
flattened,  and  nearly  twice  as  long  as  the  inner  ones.  Exterior  to  these 
the  same  plates  bear  several  slender,  short  spines.  Lower  marginal 
plates  broad,  projecting  a  little  beyond  the  upper,  closely  covered 
with  short,  blunt,  spicula-like  spines,  and  bearing  a  transverse  series 
of  five  or  six  strong,  sharp  spines,  which  bend  somewhat  toward  the 
tip  of  the  ray.  The  first  of  these  spines  are  of  about  the  same  length 
as  the  larger  interambulacral,  toward  the  margin  of  the  ray  they  in- 
crease in  length,  the  longest  being  '35  of  an  inch  long  and  very  strong 
and  sharp.  The  uppermost  row  is  irregular  and  the  spines  smaller. 
The  upper  marginal  plates  are  narrow  and  high,  the  two  basal  ones 
of  each  ray  bearing  a  large,  conical,  sharp  spine,  '2  inch  or  more 
long ;  all  the  others,  two  subequal,  smaller  spines,  of  the  same  shape, 
which  form  two  regular  rows.  Central  region  of  the  rays  covered 
with  paxillsB,  which  are  longer  and  less  crowded  than  in  most  spe- 
cies.    Around  the  center  of  the  disk  some  of  the  paxillse  have  a  cen- 

*  This  species  may  be  at  onoe  cUstinguished  fVom  the  preceding  by  its  broad,  short 
rays,  which  do  not  taper  to  long  slender  points,  by  the  broader  disk  and  dorsal  area  of 
rays,  by  the  stouter  spines  of  the  lower  plates,  which  are  flattened  and  rather  blunt 
instead  of  round  and  sharp,  and  by  the  even  granulation  of  the  lower  surface,  and 
much  less  spinose  character,  which  g^ves  it  a  smoother  appearance.  The  small  tuber- 
des  of  the  upper  plates,  also,  are  more  developed  toward  the  lip  of  the  rays,  while  in 
the  preceding  they  tappew  only  at  the  base. 
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tral  acute  spine,  rising  above  the  general  surface.  Madreporic  plate 
large,  very  near  the  marginal  plates. 

Length  of  rays  from  center  of  disk  3  inches ;  to  edge  of  disk  '6 ; 
width  of  rays  at  base  '66  ;  of  central,  dorsal  area  '4  of  an  inch. 

Panama, — F.  H.  Bradley. 

A  small  specimen  in  the  collection  of  the  Smithsonian  Institution, 
apparently  belonging  to  this  species,  collected  at  Cape  St  Lucas 
by  J.  Xantus,  presents  the  following  peculiarities :  Radius  of  rays 
1  inch,  of  disk  'S.  The  rays  have  the  same  form  as  in  the  preceding. 
The  upper  marginal  plates  are  narrow  and  rather  high,  formed  as  in 
the  large  specimen ;  there  are  20  on  each  side  of  the  rays ;  the  two 
occupying  the  interradial  angle  bear,  each,  a  single  long  sharp  spine ; 
the  next  three  or  four  bear  two  smaller  spines,  while  the  remain- 
ing plates,  even  to  the  end  of  the  ray,  bear  a  single  small  spine. 
The  lower  marginal  plates  are  closely  granulated  and  each  usually 
bears  five  or  six  spines,  of  which  the  three  lower  are  short  and  sharp, 
and  the  two  upper  long,  round,  sharp,  and  somewhat  bent,  resembling, 
except  in  size,  those  of  the  larger  specimens. 

Dr.  Ltltken's  specimens  are  intermediate  in  size  between  the  two 
preceding,  and  diflfered  from  the  large  specimen,  above  described, 
chiefly  in  having  the  inner  row  of  upper  marginal  spines  confined  to 
the  inner  three  to  eight  plates,  instead  of  extending  nearly  to  the  tip 
of  the  rays. 

Astropecten  Peruvianus  Vemii,  gp.  nov. 

Rays  narrow,  elongated,  acute,  with  the  angle  between  somewhat 
rounded.  Greatest  to  least  radii  as  5  : 1.  Li  a  specimen  two  and  a 
half  inches  from  the  center  to  tip  of  rays  there  are  34  marginal  plates. 
Interambulacral  plates  each  with  three  slender  spines  at  the  inner 
margin,  of  which  the  central  is  much  the  longest ;  exterior  to  these  each 
plate  bears  a  somewhat  stouter,  blunt  spine,  of  about  the  same  length, 
and  several  very  small  spines.  The  lower  marginal  plates  project  but 
little  beyond  the  upper,  each  bearing  about  five  small,  sharp  spines, 
t^e  three  lower  being  shorter  than  the  inner  inte]*ambulacral,  the  two 
upper  considerably  longer  and  larger  (about  •!  of  an  inch  long).  The 
upper  marginal  plates  bear,  each,  a  small  conical  spine  at  the  inner 
edge,  and  several  of  those  toward  the  ends  of  the  rays  have  also  a 
very  small  spine  on  the  central  part.  Dorsal  area  of  the  rays  narrow, 
depressed  at  the  middle  of  the  ray,  somewhat  exceeding  the  width 
of  a  marginal  plate.  Madreporic  plate  small,  about  its  own  diameter 
from  the  marginal  plates. 

Length  of  rays,  from  center,  2-6  inches;  to  edge  of  disk  -6  ;  width 
of  rays  at  base  *5  of  an  inch. 
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Paita,  Peru,— F.  H.  Bradley ;  Dr.  C.  F.  Winslow  (Boston  Soc.  Natu- 
ral History). 

Whether  A,  stelkUtut  Gray,  is  identical  with  this  species  cannot  be 
determined  by  his  very  imperfect  description,  which  applies  equally 
well  to  several  other  species. 

His  description  of  A.  steUcUua  is  as  follows :  "  Rays  more  than  twice 
the  diameter  of  the  body ;  narrow  central  area  of  the  rays  equal  to 
one  series  of  marginal  tubercles.     Coast  of  South  America  ?" 

Mttller  and  Troschel  place  this,  with  doubt,  as  a  synonym  of  A, 
Valendennesii  M.  and  Tr.,  Vera  Cruz. 

Patiria  Obtusa  Gray,  Proc.  Zoological  Soc  London,  1847,  p.  72. 

In  the  collection  of  Mr.  Bradley*  there  is  a  specimen,  which  I  refer 
to  this  very  imperfectly  described  and  hitherto  obscure  species. 

Greater  radius  '96  of  an  inch ;  smaller  '60.     From  pentagonal,  with 
regularly  concave  sides ;  rays  short,  rapidly  tapering  and  somewhat 
obtuse  at  the  end ;  upper  side  convex.     The  ambulacral  grooves  are 
deep  and  narrow,  bordered  by  rounded  interambulacral  plates,  which 
bear  four  or  five  long,  rather  slender  spines  in  a  single  row,  of  which 
the  one  next  to  the  outermost  is  usually  the  longest,  and  the  one 
nearest  the  mouth  considerably  the  shortest.     Outside  of  these  and 
parallel  with  them  is  another  row  of  spines  of  about  the  same  num- 
ber, form,  and  size,  and  borne  upon  plates  of  similar  character,  which 
are  connected  with  the  inner  row,  and  directly  opposite  to  them. 
The  ventral  plates  of  each  triangular  area,  toward  the  mouth,  bear 
from  four  to  six  slender,  sharp  spines,  a  little  shorter  than  those  along 
the  ambulacral  grooves,  placed  in  a  single  transverse  series  on  each 
plate,  or  sometimes  in  a  crescent-shaped  group ;  toward  the  margin 
of  the  disk  the  plates  and  spines  rapidly  diminish  in  size,  each  plate 
bearing  three  or  four  very  small  and  slender  spines,  mostly  placed 
transversely  side  by  side.     The  margin  is  formed  by  a  row  of  small 
rounded  plates,  without  a  sharp  edge,  and  closely  covered  with  minute 
granule-like  spines.    The  dorsal  surface,  near  the  margin  between  the 
rays,  is  covered  with  small,  close,  uniform  plates,  which  bear  closely 
crowded,  circular  or  rhomboidal  clusters  of  minute  papilla-like  spines, 
which  are  subdivided  at  the  end  into  microscopic  radiating  points. 
The  plates  increase  in  size  toward  the  central  area,  and  at  a  short 
distance  from  the  margin  become  crescent-shaped  and  separated  by 
the  dorsal  pores,  with  other  much  smaller  rounded  plates  between 
them,  each  of  which  bears  a  small  rounded  cluster  of  small  spines, 
silmilar  to  those  borne  by  the  larger  plates,  which  are  longer  toward 

*  The  locality  is  uncertain,  probablj  Panama,  but  perhaps  Paita, — Reprint. 
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the  center  than  upon  the  plates  near  the  margin,  but  have  the  same 
character.  These  thorny  spines  in  the  central  region  are  still  very 
small  and  slender,  two  or  three  times  longer  than  thick,  and  form 
densely  crowded,  large,  crescent-shaped,  or  small  rounded  groups, 
according  to  the  shape  of  the  plates.  The  crescent-shaped  plates  ex- 
tend along  the  middle  of  the  rays  to  near  the  tip,  and  are  accompa- 
nied everywhere  by  the  dorsal  pores,  which  are  large  and  numerous. 
There  is  a  small  central  area,  occupied  by  small  rounded  plates, 
with  pores  between  them,  at  the  edge  of  which  is  placed  the  small 
madreporic  plate,  composed  of  but  few  convolutions.  A  narrow 
band,  extending  from  the  central  area  toward  the  margin,  in  the 
middle  of  each  interradial  region,  is  destitute  of  pores. 

Color,  in  alcohol,  yellowish-red. 

The  original  description  by  Dr.  Gray  is  so  brief  and  imperfect  as  to 
I'ender  the  identification  of  this  species  somewhat  uncertain.  It  is  as 
follows :  "  Brown,  depressed,  5  or  6  rayed ;  rays  depressed,  rounded 
at  the  end ;  dorsal  surface  with  lunate  ossicules  crowded  with  short 
spines ;  oral  surface  with  circular  groups  of  crowded  spines  in  the 
middle  of  each  ossicule.    Panama,  6  to  10  fathoms.'' 

This  description,  so  far  as  it  goes,  agrees  tolerably  well  with  our 
specimen,  except  that  the  groups  of  spines  on  the  oral  surface  cannot 
properly  be  called  "  circular."  In  this  case,  as  in  many  others,  Dr. 
Gray  does  not  mention  the  size  of  the  specimens  described,  so  that  no 
account  can  be  taken  of  variations  due  to  difference  of  age,  which  are 
often  very  great  among  starfishes. 

Asterina  ( Asterious)  modesta  Verrffl,  sp.  nov. 

Form  pentagonal  with  slightly  concave  edges  and  broad,  very  short, 
rounded  rays.  Radii  as  7  :  6.  The  interambulacral  plates  bear  three 
or  four  small,  slender  spines,  forming  a  single  row  along  the  ambula- 
cral  grooves.  The  ventral  plates  each  bear  one  or  two  sharp  spines, 
a  little  larger  than  the  preceding,  in  the  region  near  the  mouth,  and 
more  numerous  and  much  smaller  ones  near  the  margin.  Margin  thin 
and  sharp,  with  a  fringe  of  minute  sharp  spines,  6  or  8  to  each  plate. 
The  dorsal  surface  is  covered  with  imbricated  plates  which  are  finely 
granulated,  and  each  bears  upon  its  upper  margin  from  5  to  15  minute 
sharp  spines.  The  plates  rapidly  increase  in  size  from  the  edge  of 
the  disk  to  the  central  region.  Dorsal  pores  in  five  imperfect  rows 
along  each  ray  and  many  scattered  about  the  central  region  of  the 
disk.  One  of  the  larger  specimens  measures  35  of  an  inch  from 
center  to  end  of  ray ;  '26  to  edge  of  disk. 

Panama  and  Pearl  Islands, — ^F.  H.  Bradley. 
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Oreaster  ocoidentalis  Verrm,  sp.  nov. 

A  large  species,  resembling  in  form  and  character  of  the  upper  sur- 
face 0.  gig  as  Ltitk.  ( 0.  reticulatvs  M.  and  Tr.),but  less  spinose  above 
and  not  at  all  so  beneath  ;  marginal  plates  without  spines,  or  only  a 
few  near  the  ends  of  the  rays.     Greater  to  smaller  radii  as  2^ :  1 . 

The  largest  specimen  has  a  greater  radius  of  4*3  inches ;  smaller  2. 
Another  has  the  radii  respectively  3-8  and  1*7  inches.  Form  pentag- 
onal, with  a  large,  elevated,  angular  disk,  and  narrowed,  rather  slen- 
der, short  rays.  The  margin  between  the  rays  is  regularly  and  deeply 
incurved,  without  a  distinct  angle.  The  interambuhicral  plates  bear 
an  inner  row  of  slender  spines,  seven  or  eight  on  each  plate  near  the 
center,  and  four  or  five  toward  the  end  of  the  rays,  the  middle  ones 
longest,  the  others  decreasing  in  length  on  each  side  to  the  outer  ones, 
which  are  quite  short,  thus  forming  pointed  groups.  Outside  of  these 
there  is  a  second  row  of  much  larger,  short,  flat,  blunt  spines,  three  to 
each  plate  on  the  inner  and  only  two  on  the  outer  portion  of  the  rays, 
the  middle  one,  when  there  are  three,  being  a  little  the  longest  and 
considerably  largest,  but  when  there  are  but  two  the  one  nearest  the 
mouth  is  usually,  but  not  always,  largest.  The  ventral  surface  is  des- 
titute of  spines  and  covered  with  coarse,  irregular,  crowded,  unequal 
granules,  among  which  there  are  scattered  numerous,  sessile,  two- 
lipped  pedicellarisB,  with  narrow,  elongated  openings.  In  one  speci- 
men the  ventral  plates,  especially  near  the  mouth,  have  a  central  group 
of  larger,  elevated  granules,  some  of  which  become  twice  as  high  as 
thick,  with  a  somewhat  acute  point,  thus  approaching  the  character  of 
small  spines.  On  each  side  of  the  rays  are  18  lower  and  17  upper 
marginal  plates  in  the  larger  specimen,  and  one  less  of  each  in  the 
smaller.  The  lower  plates  belong  entirely  to  the  ventral  surface  and 
are  covered  with  coarse  granules  similar  to  those  of  ventral  plates, 
becoming  finer  and  more  uniform  at  the  outer  margin.  They  all  bear 
numerous  small,  oblong-oval,  sessile  pedicellarisB,  and  in  the  largest 
specimen  are  destitute  of  spines  and  tubercles,  but  in  the  smaller, 
from  two  to  four  of  the  plates  nearest  the  end  of  the  rays  bear  small, 
stout,  obtuse  spines  or  tubercles,  which  are  surrounded  at  the  base  by 
granulations,  but  naked  above.  The  upper  plates,  which  form  the 
margin,  are  thick  and  convex,  rather  rounded,  much  longer  than  those 
of  O.  gigns^  closely  covered  with  small,  angular,  convex  granules  like 
those  of  the  whole  upper  surface,  among  which  there  are  numerous, 
scattered,  sessile  pedicellarise,  like  those  of  the  lower  plates.  In  the 
larger  specimen  none  of  them  bear  spines,  but  in  the  other  there  are 
from  one  to  four  that  bear  small,  short,  stout,  blunt,  conical  spines  near 
the  ends  of  the  rays.     The  upper  surface  of  the  arms  and  disk  i 
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reticulated  with  elevated  plates  and  connecting  ossicles,  as  in  0,  gigas^ 
which  bear  at  most  of  the  nodes  or  intersections  small,  conical,  naked 
spines  of  miequal  size,  each  on  a  large  conical  tubercle,  which  is  granu- 
lated. Around  the  central  area  there  is  a  well-marked  pentagon,  with 
a  large  conical  tubercle  at  each  angle,  corresponding  to  the  rays, 
and  a  small  one  on  each  side,  opposite  the  interradial  region.  Within 
this  pentagon  there  are  four  spine-bearing  tubercles  around  the  slightly 
convex  anal  region,  and  a  few  others  irregularly  placed.  From  the 
angles  of  the  pentagon  a  row  of  large,  spine-bearing  tubercles,  from 
fifteen  to  twenty  in  number,  extends  along  the  middle  of  each  ray. 
The  spaces  between  the  reticulations  of  the  upper  surface  are  pierced 
by  very  numerous  pores,  among  which  there  are  many  small  oval  pedi- 
cellarisB.  Other  similar,  but  more  elongated,  pedicellarise  are  frequent 
on  the  spine-bearing  tuberclea  Madreporic  plate  small,  fine,  situated 
considerably  outside  of  the  dorsal  pentagon.  Color,  in  alcohol,  gray- 
ish brown ;  in  life  the  dorsal  plates  are  bright  crimson,  the  spaces  be- 
tween, greenish  brown. 

Panama,  two  specimens,  dredged,  in  6  to  8  fathoms, — ^F.  H.  Bradley. 

This  species  is  allied  to  0.  gigaa  of  Florida  and  the  West  Indies, 
but  the  latter  has  larger  and  more  numerous  spines  on  the  upper 
surface ;  much  smaller  upper  marginal  plates,  each  bearing  a  conical 
spine ;  moi*e  coarsely  granulated  lower  marginal  plates ;  ventral  plates 
bearing  one  or  two  short  conical  spines ;  outer  row  of  interambulacral 
spines  formed  by  much  larger  and  longer,  subacute,  stout  spines,  one 
to  each  plate,  instead  of  flat,  thin,  truncate  spines  standing  two  or 
three  to  a  plate,  as  in  0.  occidentalis.  The  pedicellari»  of  the  ventral 
sorfeice  are  very  much  smaller  and  different  in  form,  those  on  the 
marginal  plates  are  less  numerous  and  more  rounded. 

TJnder  the  name  of  Pent<zcer<>8  Cumingii,  Gray  has  briefly  described 
a  very  small  specimen,  which  may,  possibly,  have  been  the  young  of 
this  species,  but  none  of  the  characters  given  are  applicable  to  our 
specimens,  and  the  presence  of  marginal  spines  in  so  small  a  specimen, 
when  they  are  almost  entirely  wanting  in  large  ones,  is  a  character 
which  seems  to  render  their  identity  extremely  improbable. 

Gray's  description  is  as  follows:  "The  arms  are  rather  narrow 
nearly  as  long  as  the  diameter  of  the  body;  marginal  spines  few, 
small;  back  rather  depressed,  with  conical  protuberances,  bearing 
small  spines.  Diameter  12".  Perhaps  the  young  of  a  much  larger 
species.'* 

Punta  Santa  £lena,  rocky  ground,  12  to  18  fathoms,— H.  Cuming. 

TBiNa  CJoNKBonouT  Acad.,  Vol  I.  36  Apbil,  1867. 
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Nidorellia. 

This  name  was  applied  by  Dr.  J.  E.  Gray*  to  a  section  of  his  genus 
Pentaceros  ( Oreaster  M.  and  Tr.),  which  included  only  the  following 
species.  Although  the  character  of  having  movable  spines,  which 
he  attributed  to  it,  seems  not  to  exist,  it  has  so  many  important  dif- 
ferences from  typical  Oreaster^  in  external  form  and  structure,  which 
we  must  suppose  to  be  connected  with  still  more  important  internal 
peculiarities,  that  it  appears  worthy  of  being  separated  as  a  distinct 
genus. 

Until  a  comparative  study  of  the  internal  structure  shall  have  been 
made  we  can  only  indicate  some  of  the  more  important  external  pecu- 
liarities for  distinctive  generic  characters. 

Such  are  the  broad  depressed  disk,  the  short,  broad,  depressed  rays, 
rounded  at  the  ends  ;  the  elevated  margin,  with  large  plates,  those  at 
the  ends  of  the  rays  largest  and  swollen. 

Nidorellia  armata  Graj. 

Pentaeeroa  (NidorelUa)  cmnahu  Gray,  Ann,  and  Mag.  Nat  Hist,  vol  ti,  p.  276, 1840. 
Oreaster  armcOua  MAIL  and  Tr.,  System  der  Asteriden,  p.  62,  1842. 
Oimiodiscus  armatua  Lfltken,  op.  cit,  1859,  p.  76  (p.  51  of  pamphlet). 
Oreaster  ofrmaiue  Lutken,  op.  cit,  p.  148,  1864 ;   E.  you  Martens,  Monatsb.  Akad^ 
Berlin,  1865,  and  Ann.  and  Mag.  Nat  Hist,  xv,  p.  433,  1866. 

Numerous  specimens  of  this  species  were  collected  by  Mr.  Bradley 
at  Panama  and  the  Pearl  Islands,  and  Zorritos,  Peru.  It  occurs  on 
the  reefs  at  low-water.  Prof  B.  Silliman  has,  also,  presented  two  speci- 
mens from  Panama.  It  is  also  found  at  Realejo  and  Puntarenas, — ^Dr. 
LtLtken ;  Punta  Santa  Elena, — Dr.  Gray ;  Gulf  of  Nicaragua,  Costa 
Rica, — Dr.  E.  von  Martens.f 

Our  largest  specimen  is  6*5  inches  in  diameter,  the  smaller  radius 
being  2*75  and  the  greater  3*25. 

The  specimens  vary  greatly  in  the  number  and  arrangement  of  the 
large  conical  spines ;  and  in  the  spines  of  the  marginal  plates,  which 
may  be  numerous,  both  above  and  below,  or  entirely  absent.  The 
pedicellariaB  are  also  very  variable,  sometimes  beng  entirely  absent, 
while  other  specimens  have  numerous  large,  two-lipped  ones,  near  the 
mouth  or  scattered  on  the  lower  surface,  and  smaller  ones  on  the 
lower  marginal  plates,  or  even  on  the  upper  ones.  All  these  varia- 
tions are  too  inconstant  to  allow  the  species  to  be  divided  into  varie- 
ties. Sometimes  the  extreme  variations  are  found  on  the  different 
rays  of  the  same  specimen.    The  number  of  spines  of  the  dorsal  sur- 

«  Annals  and  Magadne  of  Natural  History,  vol  vi,  p.  276,  1840. 

f  Oapt  Pederaen  has  recently  sent  seyeral  large  specimens  firom  La  Paz, — ^Reprint 
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fiace  and  of  the  marginal  plates  increases  with  age,  though  not  regu- 
larly, since  some  specimens  of  large  size  have  fewer  than  others,  which 
are  much  smaller.  I  have  not  yet  seen  two  specimens  that  agree  in 
the  number  of  the  spines. 

One  specimen,  which  may  be  considered  as  representing  the  average 
condition  of  adult  specimens,  has  the  following  characters.    Form 
pentagonal,  with  regularly  incurved  sides  and  short,  broad,  rounded 
rays.     Greater  radius  3*3  inches;  smaller  2*2.    Dorsal  surface  a  little 
convex.    Interambulacral  plates,  near  the  mouth,  bear  five  or  six  flat, 
blunt,  slender  spines,  forming  a  single  row,  the  two  middle  ones  long- 
est ;  toward  the  end  of  the  rays  there  are  but  three,  of  which  the 
middle  one  is  the  longest.     Outside  of  these  there  is  a  row  of  very 
stout,  thick^  rounded  spines,  with  obtuse  ends,  arranged  one  opposite 
each  cluster  of  the  interambulacral  spines,  those  near  the  mouth  larg- 
est, the  size  diminishing  to  the  end  of  the  rays,  where  they  become 
small  and  more  pointed.     The  ambulacral  furrows  turn  upward  at  the 
end  of  the  rays  and  terminate  between  the  swollen  upper  plates,  be- 
tween which  there  is,  also,  a  small  plate,  bearing  a  small  conical  tuber- 
cle.   The  lower  surface  is  covered  by  coarse  rounded  granulations, 
that  become  finer  and  closer  toward  the  marginal  plates,  which  they 
completely  cover,  and  bears  numerous,  regularly  arranged,  short,  stout, 
blunt,  conical  spines  or  tubercles,  which  also  decrease  in  size  from  the 
center  to  the  margin.    Among  these  are  scattered  many  short,  stout^ 
oblong,  two-lipped  pedicellarisB,  which  are  more  numerous  near  the 
center,  but  vary  greatly  in  number  upon  the  different  rays.    The  lower 
marginal  plates  belong  chiefly  to  the  ventral  surface,  except  near  the 
end  of  the  rays,  where  they  form  more  of  the  margin.    There  are 
eight  of  these  to  each  side  of  a  ray,  all  are  convex,  those  in  the  inter- 
radial  spaces  being  smaller  than  those  toward  the  end  of  the  rays, 
except  the  last  one,  which  is  smaller  than  any  other  and  somewhat 
triangular.    Each  of  these  plates  bears  a  short,  stout,  conical  spine 
larger  than  those  of  the  lower  surface.    The  upper  marginal  plates, 
which  form  the  greater  part  of  the  margin,  are  somewhat  irregular  in 
number  and  form,  there  being  either  seven  or  eight  upon  each  side  of 
the  rays,  of  these  the  four  nearest  the  end  of  the  rays,  on  each  side, 
are  about  as  long  as  broad,  very  convex,  the  last  one  largest  and  swol- 
len, joining  its  mate  on  the  other  side  of  the  ray.    The  six  or  seven 
plates  that  occupy  the  interradial  portion  of  the  margin  are  less  con- 
vex and  much  broader  than  long,  one  or  two  of  them  bearing  near 
the  lower  side  a  stout  conical  spine.     Each  of  the  four  outer  plates  of 
the  margin,  except  one  of  the  outermost  ones,  bears  a  similar  conical 
spine ;  these  are  mostly  larger  than  those  of  the  lower  plates.    In  the 
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center  of  the  upper  surface  there  is  a  stout  conical  spine  upon  a  tuber- 
cular prominence,  and  around  it  are  ten  similar  spines,  five  of  which 
correspond  to  the  interradial  spaces  and  five  to  the  rays,  and  from  the 
latter  a  row  of  five  or  six  similar  spines  extends  along  the  median  line 
of  each  ray.  In  the  interradial  regions  of  the  upper  side  there  are 
from  three  to  five  similar  spines  placed  irregularly.  The  spines  of  the 
upper  surface  and  margin  are  smooth  and  naked,  except  at  the  base, 
which  is  surrounded  by  a  ring  of  crowded,  polygonal,  flat-topped  gran- 
ules, like  those  that  cover  the  general  surface.  More  than  half  of  the 
upper  surface  is  covered  by  large  groups  and  clusters  of  pores,  which 
occupy  all  the  intervals  between  the  plates  and  often  blend  together 
into  large  patches  on  the  rays.  Among  the  pores  are  scattered  very 
numerous,  small,  short  and  stout,  oblong  pedicellarisB.  A  few  similar, 
but  somewhat  larger  pedicellarisd  occur  upon  the  lower  marginal  plates, 
either  singly  or  in  small  groups.  The  madreporic  plate  is  large  (*d  of 
an  inch  in  diameter),  slightly  convex,  of  fine  texture,  placed  about  an 
inch  from  the  center,  just  outside  of  one  of  the  ten  spines  that  sur- 
round the  central  area. 

The  largest  spines  in  this  specimen  are  *28  long  and  *15  in  diameter 
at  base ;  they  are  united  to  the  plates  by  a  suture,  whi6h  readily  sep- 
arates, when  the  specimens  are  not  Well  preserved,  leaving  a  smooth 
depression,  but  they  do  not  appear  to  have  been  movable. 

Color,  in  alcohol,  deep  reddish  brown  above,  yellowish  brown  below. 
When  living,  bright  scarlet,  (F.  EL  Bradley). 

Some  of  the  more  prominent  variations  from  the  preceding  condi- 
tion are  as  follows : 

2d.  A  specimen  with  the  greater  radius  2*3  inches.  Pedicellariie  of 
lower  surface  smaller  and  less  numerous ;  marginal  plates  seven  above 
and  below  on  each  side  of  the  rays,  less  unequal  in  size  and  form,  with 
small  pedicellarisB,  very  numerous  on  many  of  the  upper  plates,  less 
so  on  the  lower ;  lower  plates  mostly  bearing  conical  spines,  but  some 
having  a  group  of  three  or  four  small  rounded  tubercles  instead; 
upper  plates  mostly  without  spines  or  tubercles,  one  ray  having  two 
spine-bearing  plates  near  the  end  on  one  side,  another  having  two  on 
each  side,  but  not  on  corresponding  plates,  the  rest  without  any ;  a  fisw 
plates  with  groups  of  small  tubercles,  apparently  where  spines  have 
been  broken  off  Upper  side  with  a  central  large  spine  and  a  row  of 
three  or  four  spines  along  each  ray,  no  spines  in  the  interradial  region. 

dd.  Greater  radius  2*5  inches.  Similar  to  the  last,  but  the  marginal 
plates  are  nearly  destitute  of  pedicellarisB,  and  the  lower  ones  all  bear 
a  spine,  while  the  upper  ones,  except  one  or  two  near  the  ends  of  the 
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rays  are  without  spines  or  tubercles.  Pour  of  the  interradial  regions 
of  the  upper  surface  have  each  a  single  large  spine  near  the  margin, 
and  one  of  them  also  a  small  one  inside  the  madreporic  plate ;  the  fifth 
has  no  spine. 

4th.  Greater  radius  3  inches.  Lower  surface  with  very  few  large 
pedicellarisd,  eight  lower  and  seven  upper  marginal  plates,  the  outer- 
most two  the  most  swollen ;  all  the  lower  plates  bearing  a  spine ;  two 
or  three  of  the  upper  ones  near  the  ends  of  the  rays  bearing  small 
spines,  and  many  of  them  with  a  few  scattered  pedicellarisB.  Central 
dorsal  spine  surrounded  by  ten  spines,  and  only  one  of  the  interradial 
regions  having  a  spine  near  the  margin.  Five  or  six  spines  along  the 
middle  of  the  rays. 

5th.  A  specimen  of  the  same  size  as  the  last.  Lower  and  upper  mar- 
ginal plates  without  tubercles  or  spines,  except  two  or  three  of  each 
at  the  end  of  each  ray,  which  bear  small  spines ;  most  of  them  bearing 
scattered,  large,  oblong,  sessile  pedicellariaa.  Interradial  regions  with 
firom  four  to  seven  large,  sharp  spines. 

6th.  The  largest  specimen,  with  the  greater  radius  3*76  inches. 
Lower  surface  nearly  destitute  of  pedicellariae,  a  few  very  small  ones 
on  most  of  the  upper  marginal  plates.  The  letter  are  more  uniform 
in  size  and  shape  than  usual,  from  three  to  five  of  the  outermost 
bearing  small  spines,  the  rest  without  spines  or  tubercles,  except  that 
one  of  the  middle  ones,  on  three  of  the  interradial  margins,  bears 
a  spine.  Central  dorsal  spine  surrounded  by  ten  spines,  with  two 
other  spines  irregularly  placed  within  the  ring.  The  median  row  of 
spines  along  the  rays  has  from  seven  to  ten  spines.  The  interradial 
regions  bear  from  nine  to  thirteen  spines  in  unequal,  but  somewhat 
regular,  groups. 

7th.  A  specimen,  having  the  greater  radius  3 '3  inches,  has  groups 
of  from  six  to  eight  interambulacral  spines  in  the  inner  row.  Each 
of  the  interradial  spaces  beneath  bears  from  two  to  six  stout,  unequal, 
irregularly  placed  pedicellarise.  There  are  eighteen  lower  and  sixteen 
upper  marginal  plates  along  each  interradial  margin,  all  of  which  are 
destitute  of  pedicellariae.  Each  of  the  lower  ones  bears  a  short,  blunt 
spine,  largest  near  the  end  of  the  rays.  The  three  upper  plates  near- 
est the  ends  of  the  rays  alone  bear  spines,  the  rest  are  evenly  granu- 
lated.  There  are  from  seven  to  nine  spines  along  the  median  ridge  of 
the  rays  and  from  four  to  six,  regularly  placed,  in  the  interradial 
regions.  Besides  the  usual  ten  spines  around  the  central  one,  there 
are  four  others,  forming  an  imperfect  inner  circle  around  it  and  corres- 
ponding to  four  of  the  radial  rows. 
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Qoniodiscus  Stella  Verrffl,  sp.  noy .♦ 

Form  pentagonal,  with  short,  acute  rays,  and  regularly  concave 
sides.  Radius  of  rays  to  that  of  disk  as  8 : 6.  Marginal  plates,  in  a 
specimen  one  half  inch  from  center  to  end  of  rays,  five  on  each  side 
of  rays,  those  above  and  below  corresponding.  These  plates  are 
squarish,  about  as  broad  as  long,  diminishing  regularly  to  the  tips  of 
the  rays.  The  interambulacral  plates  bear  each  three  or  four  short 
spines  of  which  the  central  one  is  slightly  longer  and  larger ;  these 
form  a  single  range  along  the  groove.  Outside  of  these  there  is  a  row 
of  slightly  longer  and  much  stouter,  flattened,  oval,  blunt  spines,  which 
do  not  reach  the  end  of  the  rays.  The  ventral  plates  are  closely 
granulated,  those  nearest  the  margin  bearing  one  and  sometimes  two 
small  rounded  tubercles  on  the  center.  The  marginal  plates,  above 
and  below,  are  closely  and  finely  granulated ;  the  two  of  the  lower 
series,  next  the  end  of  the  rays,  bear  each  a  small  rounded  tubercle. 
The  dorsal  surface  is  covered  by  very  regular  hexagonal  plates, 
which  are  covered  by  rounded,  unequal  granulations,  coarser  and  less 
crowded  than  those  of  the  margin.  These  plates  are  nearly  flat  and 
each  is  surrounded  by  six  pores,  placed  at  the  angles,  except  a  few  of 
those  opposite  the  angle  between  the  rays,  which  lack  a  part  of  the 
pores.  The  central  area  is  surrounded  by  five  somewhat  larger  plates, 
corresponding  with  the  interradial  spaces,  and  by  five  others  a  little 
more  prominent  outside  of  these,  alternating  with  them  and  corres- 
ponding with  the  rays,  which  have,  along  the  central  line,  a  row  of 
plates  that  are  a  little  more  prominent,  but  not  appreciably  larger  than 
those  of  the  general  surface.  The  anus  is  central,  surrounded  by  fine 
irregular  plates.     Color,  in  alcohol,  grayish  yellow. 

The  only  specimen  seen,  which  is  probably  young,  is  -48  inch  from 
center  to  end  of  rays ;  '3  to  edge  of  disk ;  length  of  largest  marginal 
plates  *08 ;  diameter  of  medium  sized  dorsal  plates  *05  of  an  inch. 

Cape  St.  Lucas,  Cal., — J.  Xantus  (ColL  Smithsonian  Institution). 

Since  the  above  has  been  put  in  type,  another  large  specimen  has 
been  sent  us  from  Zorritos,  Peru,  by  Mr.  Bradley,  agreeing  in  most  of 
its  features  with  the  one  described,  but  having  characters  that  cause 
it  to  approach  NldoreUia  armata.  This  specimen,  therefore,  leads 
me  to  suspect  that  both  may,  possibly,  prove  to  be  the  young  of  the 
latter. 

The  Zorritos  example  measures,  from  the  center  to  end  of  rays,  -72 ; 
to  edge  of  disk  •48.  Six  plates  on  the  sides  of  the  rays,  above  and 
below.  Most  of  the  ventral  plates  bear  a  small  rounded  tubercle; 
the  larger  spines  of  the  row  outside  the  ambulacral  grooves  are  stout, 

*  This  has  ainoe  been  asoertained  to  be  the  young  of  the  preceding  spedes, — ^Reprint 
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short,  and  flattened,  diminishing  to  the  end  of  the  rays.  The  outer- 
most two,  lower,  marginal  plates  bear  a  small  roanded  tubercla  The 
plates  of  the  upper  surface  are  regularly  arranged,  polygonal,  sur- 
rounded by  from  six  to  ten  pores,  and  bearing  oblong,  sessile  pedicel- 
larise,  which  do  not  rise  above  the  granules ;  five  of  the  plates  around 
the  center,  corresponding  to  the  median  line  of  the  rays,  are  more 
prominent  and  bear  short,  thick,  round-topped,  naked  tubercles,  form- 
ing a  pentagon;  from  these  a  line  of  ten  plates  extends  along  the 
middle  of  each  ray,  a  few  of  them  bearing  one  or  two  very  small, 
rounded  tubercles.  The  middle  of  the  disk  is  a  little  more  elevated 
than  in  the  smaller  specimen. 

Linckia. 

We  follow  Dr.  LtLtken  in  retaining  the  name  Idnckia  (Nardo,  in 
part)  for  the  group  having  the  Asteruzs  Icevigata  Linn,  as  its  type, 
not  deeming  its  previous  use  in  Botany  a  sufficient  reason  for  reject- 
ing it.  This  genus  corresponds  nearly  with  Idnckia  of  Gray  and 
includes  the  typical  species  of  Nardo.  It  corresponds  with  the  sec- 
tion b  of  Ophidiaster  in  the  "  System  der  Asteriden "  of  Mailer  and 
TroscheL  L.  uni/ascialis  departs  considerably  from  this  generic  type, 
and  may  ultimately  require  separation. 

For  the  genus  Ophidiaster  we  take  0.  ophidianvs  Agassiz,  as  the 
type,  as  most  authors  have  done.  Thus  it  corresponds  to  the  group 
as  restricted  by  Gray  and  by  LtLtken,  and  nearly  to  the  section  a  of 
Mdller  and  Troschel. 

For  the  group  typified  by  Aaterias  variolata  Lam.,  we  have  adopted 
Gray's  name,  Nardoa^  which  has  two  years  priority  over  Scytaster  of 
Mtlller  und  Troschel,  and  has  the  same  species  for  its  type,  although 
some  additional  species  were  added  to  it  by  the  latter  authors.  This 
group  corresponds  in  part  to  Linckia,  of  Nardo  and  of  Agassiz,  and 
to  ScytasteTy  as  restricted  by  Ltltken. 

Linokia  iini&iscialis  Oraj. 

Linckia  (Phataria)  unifoBcidUs  Graj.  loa  cit,  1840. 

Ophidiaster  {Linckia)  unifaacialia  Lutken^  KritLske  Bemserk.  om  foralg.  SoBtjenier, 
Yidensk.  Meddelelser,  1864,  p.  165. 
t  Ophidiaatar  suiuralis  Mail,  and  Troechel,  Sjstem  der  Asteriden,  p.  30,  1842. 

We  have  received  a  large  number  of  specimens  of  this  species  from 
Panama  and  the  Pearl  Islands,  and  Zorritos,  Peru,  collected  by  Mr. 
Bradley,  and  from  Cape  St.  Lucas,  collected  by  J.  Xantus  for  the 
Smithsonian  Institution.  Dr.  Gray's  specimens  were  collected  by 
Hugh  Cuming  in  the  Bay  of  Carracas,  on  rocks  at  low  water.    Dr. 
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Ldtken  received  his  specimens  from  Cape  St.  Lucas  through  the  Smith- 
sonian Institution,  and  one  from  Acapulco  from  the  Museum  of  Comp. 
Zoology. 

The  disk  is  small  and  the  rays,  are  slender,  slightly  tapering, 
rounded-triangular.  Proportion  of  radii  as  7  or  8 : 1.  The  mature 
specimens  of  average  size  have  the  greater  radii  3*7  inches;  the 
smaller  '5 ;  width  of  rays  at  base  '6. 

The  interambulacral  plates  bear  an  inner  double  row  of  short, 
crowded,  papilla-like,  alternately  unequal  spines,  and  an  outer  row, 
close  to  the  inner,  of  similar  form,  but  stouter  and  nearly  uniform  in 
size.  The  plates  are  placed  obliquely  and  each  one  bears  on  its  inner 
side  a  very  small  blunt  spine,  and  a  little  more  outwardly  and  to  one 
side,  a  much  stouter  one,  which  is  flat,  broad  and  truncated  at  the 
end,  but  narrowed  at  base,  and  so  arranged  that  the  smaller  ones 
stand  within  and  appear  to  alternate  with  them.  On  its  outer  poi> 
tion  each  plate  also  bears  a  still  larger  and  stouter,  but  scarcely 
longer,  truncated  spine,  forming  the  outer  row.  The  lower  side 
of  the  rays,  outside  of  the  interambulacral  plates,  is  formed  by  four 
or  Ave  rows  of  small,  squarish,  equal,  and  regularly  arranged  plates. 
Beyond  and  joining  these  along  the  sides  of  the  rays  there  is  a  row  of 
similar  plates,  but  more  than  twice  as  large.  Above  these,  and  occu- 
pying about  half  the  width  of  the  sides  of  the  arms,  there  is  a  con- 
tinuous longitudinal  belt  of  pores,  without  intervening  plates.  Along 
the  middle  of  the  arms  there  is  a  wide  belt  of  irregular,  angular, 
crowded  plates,  larger  and  more  convex  than  those  of  the  lateral  rows. 
The  plates  are  everywhere  covered  with  similar,  crowded,  coarse, 
rounded  granules,  which  are  largest  near  the  ambulacral  grooves. 
The  poriferous  belts  are  covered  with  finer,  rounded  granules.  The 
madreporic  plate  is  large,  irregular  in  form,  adjacent  to  the  convex, 
central,  anal  area. 

Color,  in  alcohol,  light  yellow  or  reddish. 

I  am  unable  to  find  anything  in  the  description  of  Ophidtaster 
mUuralis  M.  and  Tr.  by  which  it  can  be  distinguished  from  this  spe- 
cies.    Its  origin  was  unknown. 

A  somewhat  larger  specimen,  without  authentic  locality,  presented 
Boston  Society  of  Natural  History  by  Mr.  Horace  Mann,  dif- 
having  the  lateral  poriferous  region  divided  into  two,  for  one 
inches  from  the  base  of  the  rays,  by  a  row  of  plates  like  those 
dorsal  series,  with  which  they  unite  outwardly,  forming  thus 
r  region  of  plates  without  pores  on  the  outer  part  of  the  rays, 
pecimen  has  also  three  madreporic  plates,  regular  and  normal 
cture.    The  inner  interambulacral  plates,  near  the  base  of  the 
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rays,  form  only  a  single  series,  alternately  larger  and  smaller,  the 
larger  ones  broad,  flat,  truncated.  Outside  of  these  a  row  of  larger 
ones,  similar  in  form,  but  much  stouter. 

This  form,  which  does  not  appear  to  be  a  distinct  species,  may  be 
lAnckia  bifascialis  Gray.    It  occurs,  also,  at  Cape  St.  Lucas. 

Ophidiaster  pyramidatus  Gray. 

Ophidiaster  {Pharia)  pyramidatus  Gray,  Ann.  and  Mag.  Nat  Hist,  1840. 
Ophidiaster  porosissimus  LOtken,  op.  cit.,  1859. 

Mr.  Bradley  has  sent  numerous  specimens  of  this  species  from  Pan- 
ama and  the  Pearl  Islands.  We  have  also  received  specimens  from 
the  Smithsonian  Institution  collected  at  Cape  St.  Lucas  by  J.  Xantus. 
Dr.  Gray's  specimens  came  from  the  Bay  of  Caraccas,  West  Columbia, 
on  rocks, — ^Hugh  Cuming.  Dr.  Ltltken  received  his  from  Puntarenas. 
It  therefore  has,  like  the  last  species,  a  range  extending  through  the 
whole  extent  of  the  Panamic  Zo5logical  Province.  It  occurs  on  the 
reef  at  Panama,  with  the  last,  at  extreme  low-water  of  spring  tides, 
among  rocks. 

The  original  description  by  Dr.  Gray  is  as  follows :  "  Rays  suban- 
gular,  elongate,  nearly  four  times  as  long  as  the  width  of  the  pyram- 
idal body,  with  seven  rows  of  tubercles ;  the  central  dorsal  series 
much  the  largest ;  spines  near  the  ambulacra  ovate,  subacute." 

Our  numerous  specimens  show  that  the  pyramidal  form  of  the  body 
is  merely  due  to  the  state  of  preservation,  the  specimens  in  alcohol 
showing  little  or  nothing  of  this  character,  while  in  a  part  of  the 
dried  specimens  it  is  pretty  well  marked. 

The  ratio  of  the  greater  to  the  smaller  radius  b  as  7  or  8: 1.  A 
specimen,  with  rays  4*6  inches  long,  has  the  radius  of  the  disk  '6 ; 
width  of  rays  at  base  '7  ;  elevation  of  dorsal  surface  of  disk  *9. 

The  rays  are  rounded,  somewhat  swollen,  tapering  very  slowly  to 
the  thick,  obtuse,  rounded  ends.  The  rays,  in  small  specimens,  and 
those  that  are  in  the  process  of  restoration  after  being  broken,  have 
more  acute  tips. 

The  interambulacral  plates  bear  two  elongated,  blunt  spines  on  the 
inner  edge,  of  which  the  one  nearest  the  mouth  is  a  little  longer  than 
the  other  and  twice  as  thick,  flattened  and  subclavate  at  the  ends. 
These  form  a  single,  crowded  row  of  alternately  larger  and  smaller 
spines  along  the  edges  of  the  ambulacral  furrows.  Outside  of  these 
there  is  a  row  of  distant,  short,  stout  spines,  blunt  at  the  ends  and 
narrow  at  the  bases,  which  arise  from  the  outer  part  of  every  second 
or  third  plate.  Joining  the  outer  edges  of  the  interambulacral  plates 
there  is  a  close  row  of  stout,  somewhat  convex  plates.    At  intervals 

Trans.  Connbotiout  Aoad.,  Vol.  L  37  Apbh^  1867. 
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of  one  or  two  of  these  plates  transverse  series  of  two  or  three  or 
more  smaller  plates  connect  this  row  with  a  similar  row  of  larger 
convex  plates  along  the  sides  of  rays,  thus  leaving  oblong  spaces 
which  are  occapied  by  numerous  pores.  Three  other  longitudinal 
belts  of  similar  poriferous  spaces,  alternating  with  rows  of  convex 
plates,  occupy  the  sides  of  the  rays,  while  along  the  dorsal  median 
line  there  is  a  broader,  irregular,  often  double  row  of  larger  and  more 
irregular  plates. 

The  whole  surface,  above  and  below,  is  covered  by  coarse,  short, 
convex  granulations,  with  other  minute  ones  intervening.  Sessile 
pedicellarisB,  with  oval  openings,  scarcely  raising  above  the  granules, 
are  scattered  on  the  lateral  plates,  and  numerous  smaller  ones  occur 
among  the  pores.  They  often  have  the  slit  divided  across  the  middle, 
so  as  to  appear  double. 

Color,  in  alcohol,  dark  grayish  or  yellowish  brown,  when  dry,  often 
tinged  with  purplish  brown  above.  In  life  variegated  above  with 
purple  and  brown. 

Mithrodia  Braxileyi  Veniii,  sp.  nov. 

Disk  small ;  rays  five,  round,  elongated,  not  rigid ;  dorsal  surface 
coarsely  reticulated  and  covered  with  numerous,  small,  scattered, 
papilliform  spines,  and  with  a  median  and  about  three  lateral  rows 
of  large,  stout  spines,  roughened,  like  the  small  ones»  with  small 
spinule-like  granulations. 

Radii  as  7  : 1.  Length  of  rays  from  the  center  4*3  inches ;  radius 
of  disk  -6  ;  width  of  arms  at  base  '6,  somewhat  enlarged  farther  out ; 
length  of  longest  spines  *25,  diameter  *08.  The  interambulacral  plates 
bear  an  inner  row  of  very  slender,  small,  sharp  spines,  from  five  to 
seven  to  each  plate,  the  middle  ones  longest,  forming  rounded  clusters, 
in  which  the  spines  are  connected  together  by  a  web  to  the  ends ;  and 
close  to  these,  on  the  outside,  a  simple  series  of  much  longer,  stout, 
round,  strongly  granulated  spines,  one  to  each  plate,  most  of  which 
have  enlarged  tips.  Outside  of  these  the  ventral  and  lateral  parts  of 
the  rays  are  openly  and  coarsely  reticulated  and  bear,  on  each  side, 
three  irregular  rows  of  large,  distant  spines,  those  of  the  first  row, 
near  the  interambulacral  spines,  shorter  and  more  numerous  than  the 
others,  which  are  separated  by  distances  about  equal  to  their  length* 
All  these  spines  are  movable  at  base,  and  are  round,  somewhat  taper- 
ing, obtuse  or  rounded  at  the  ends,  and  covered  with  closely  crowded, 
coarse,  elongated  grains,  which  become  longer  and  more  spiniform  at 
the  tips  of  the  spines.  The  dorsal  surface  of  disk  and  rays  is  less 
firm,  and  more  finely  reticulated,  bearing  very  numerous,  scattered, 
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small,  roughly  granulated  spines  (some  of  which  also  occur  among 
the  lateral  spines),  and  an  imperfect  median  row  of  large,  distant 
ones,  like  those  of  the  sides,  but  somewhat  smaller.  The  entire  sur- 
face, between  the  spines,  is  covered  with  coarse,  rough  granules. 
Madreporic  plate  subcentral,  small,  narrow,  elongated,  composed  of 
a  few  radiating  lamellad.     Color,  in  alcohol,  reddish  brown. 

Panama, — F.  H.  Bradley.  One  specimen,  at  low-water  of  spring 
tides,  on  rocks.* 

This  species  is  interesting  as  showing  the  propriety  of  retaining 
Gray's  genus  Mithrodia,  which  was  established  to  receive  M.  apinu- 
losa  (Tinck.  sp.)  and  M.  davigera  (Lamarck  sp.).  The  former  is  said 
to  be  an  Asteracanthion  by  MtlUer  and  Troschel,  and  the  latter  seems 
to  be  but  little  known.  For  these  reasons  the  necessity  of  retaining 
this  genus  has  been  doubted  by  some  authors.  The  present  species, 
however,  which  agrees  well  with  the  characters  assigned  by  Gray, 
and  must  be  closely  allied  to  M,  clavigera^^  cannot,  with  propriety, 
be  united  to  any  other  genus.  It  is  not  at  all  allied  to  AsteHas 
(Asteracanthion  M.  and  Tr.),  but  approaches  more  nearly  to  Ophidi- 
aster  and  allied  genera.  The  ambulacral  pores  are  large  and  form 
but  two  rows. 

Heliaster  heliaathus  Gray. 

Asterias  Jielianihua  Lamarck ;  Blainville,  Actinologie,  tab.  23,  fig.  6. 

Asterias  (Ediaster)  heJianihua  Gray,  Ann.  and  Mag.  N.  H.,  iBt  aeries,  vi,  p.  180, 1840. 

Asieracanihion  JieUanthua  MOU.  and  Tr.,  Sjst,  p.  18,  1842. 

Numerous  specimens  of  this  species,  both  large  and  small,  were 
sent  from  Callao,  and  a  few  from  Paita,  Peru,  by  Mr.  Bradley,  a  part 
preserved  in  alcohol  and  a  part  dried  It  occurs,  also,  at  Caldera, 
Chili,— Capt.  W.  H.  A.  Putnam  (ColL  Essex  Institute).  It  is  found  on 
rocks  at  low-water,  adhering  very  firmly. 

Disk  broad,  rays  short,  slender,  about  thirty  or  thirty-five.  Radii 
as  8 :  5.  A  medium-sized  specimen  measures  from  center  to  end  of 
rays  4  inches ;  to  edge  of  disk  2*5 ;  length  of  rays  beyond  disk  varia- 
ble, longest  about  1  '5. 

The  interambulacral  plates  bear  a  single  row  of  rather  long,  stout, 
blunt  spines,  one  to  each  plate,  a  large  and  small  one  often  alternat- 
ing ;  outside  of  these,  but  near  them,  the  ventral  plates  bear  about 

*  Two  spedmena  haye  since  been  sent  fh)m  La  Paz,  bj  J.  Pederaen, — Reprint. 

f  Another  species  of  this  g^nus,  with  remarkably  long  arms,  which  must  be  nearly 
allied  to  the  M.  davigera^  was  collected  at  the  Sandwich  Islands  by  Mr.  Horace  Mann, 
and  by  him  presented  to  the  Boston  Society  of  Natural  History. 
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three  rows  of  spines,  which  are  crowded  and  rather  indistinct,  decreas- 
ing in  length  outwardly  from  the  ambulacral  grooves,  those  of  the 
first  row  being  of  about  the  same  size  and  shape  as  the  interambula- 
cral  Beyond  these  on  the  sides  of  the  rays  there  are  three,  more 
distant,  regular,  longitudinal  rows  of  short  spines,  those  of  the  two 
lowest  being  conical  and  somewhat  sharp ;  those  of  the  upper  flat- 
tened, and  blunt,  or  dilated  at  the  ends.  On  the  dorsal  side,  each  ray 
has  a  crowded,  irregular,  broad,  median  belt  or  row,  and  a  more 
simple,  crowded,  marginal  row  on  each  side,  all  of  which  extend  to 
the  central  area  of  the  disk,  where  the  spines  become  very  numerous 
and  irregularly  crowded.  All  the  spines  of  the  upper  surface  are 
short  and  thick,  with  enlarged,  rounded  tips.  Numerous,  very  small, 
short,  pointed  pedicellariad  are  scattered  over  the  surface  between  the 
spines,  and  beneath,  among  the  lateral  and  ventral  spines,  there  are 
other  much  larger  ones,  which  are  short,  broad-oval,  with  pointed 
tips.     Madreporic  plate  small,  inconspicuous,  irregular. 

Color,  in  life,  dark  greenish  brown,  the  spines  reddish,  yellowish,  or 
light  green. 

Heliaster  microbrachia  Xantua,  Ppoc.  Pha.  Acad  Nat.  ScL,  iseo,  p.  sea. 

A  few  specimens  that  appear  to  be  identical  with  this  species  were 
collected  by  Mr.  Bradley  at  Panama  and  the  Pearl  Islands,  on  rocka 
at  low-water,  and  in  cavities  higher  up.  The  original  specimens  of 
Mr.  Xantus  were  obtained  at  Cape  St.  Lucas. 

Disk  very  broad,  rays  relatively  shorter  than  in  the  preceding, 
small,  slender,  about  thirty  in  number.  Badii  about  as  3  :  2.  A  me- 
dium-sized specimen  measures  from  center  to  end  of  rays  2*8  inches; 
from  center  to  edge  of  disk  2 ;  the  free  part  of  the  rays  varies  in 
length  from  *5  to  1  inch. 

The  interambulacral  plates  bear  a  single  row  of  slender,  blunt 
spines,  which  are  quite  long  toward  the  mouth,  but  shorter  than  in 
preceding  species  on  the  free  part  of  the  rays;  small  spines  frequently 
alternate  with  the  larger  ones.  Outside  of  these  along  the  lower  and 
lateral  sides  of  the  rays  there  are  about  four  regular  longitudinal  rows 
of  longer  and  stouter  spines,  not  clearly  distinguishable  into  ventral 
and  lateral,  but  those  of  the  upper  rows  are  more  flattened  and  clavate 
at  the  ends.  The  dorsal  side  of  the  rays  is  covered  with  numerous, 
small,  slender,  sub-acute,  nearly  equal  spines,  arranged  along  each 
margin  in  a  distinct  row,  which  extends  inward  on  the  disk,  but  not 
forming  a  distinct  median  row,  the  surface  between  the  marginal  rows 
being  nearly  evenly  covered  with  the  spines,  among  which  indications 
of  five  or  six  indistinct  rows  may,  sometimes,  be  traced.    The  surface 
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of  the  disk  is  thickly  coyered  with  similar  spines,  irregularly  scat- 
tered, except  toward  the  outer  part,  where  they  have  a  tendency  to 
form  radiating  rows  continuous  with  those  on  the  rays.  Minor  pedi- 
cellariae  small,  short  and  thick,  thinly  scattered  among  the  spines  on 
the  disk,  but  becoming  very  numerous  toward  the  end  of  the  rays, 
less  so  among  the  lateral  and  ventral  spines.  Major  pedicellari®  not 
observed.     Madreporic  plate  rather  large,  oval. 

Color,  in  alcohol,  brownish  black  above,  yellowish  below. 

This  species  is  closely  allied  to  the  preceding,  but  is  quite  different 
in  appearance.  It  may  by  distinguished  by  its  relatively  shorter 
rays ;  the  much  smaller  and  sharper  spines  of  the  upper  surface,  which 
are  much  more  numerous  and  scattered,  and  do  npt  form  three  distinct 
rows  on  the  rays ;  by  the  larger  and  more  uniform  lateral  and  ventral 
spines,  which  are  crowded  toward  the  ambulacral  furrows. 

Hellaster  Cnmingii  Gray. 

In  a  collection  from  Zorritos,  Peru,  Mr.  Bradley  has  sent  several 
specimens  of  various  sizes,  which  are,  perhaps,  the  species  described 
by  Gray.    He  also  collected  a  few  specimens  at  Paita. 

These  resemble  in  form  M.  h>eliafUhu8y  but  have  exceedingly  short 
rays,  ranging  in  number  from  34  to  41.  One  of  the  largest  specimens 
measures  from  the  center  to  end  of  rays  4*6  inches;  to  edge  of  disk 
8*8,  the  rays  being  mostly  about  half  an  inch  in  length.  A  smaller 
one  has  a  greater  radius  of  3*4  inches;  lesser  2*8.  The  length  of  the 
rays  varies  from  one-eighth  to  less  than  one-tenth  of  the  entire  diam- 
eter. The  spines  of  the  upper  surface,  also,  are  less  numerous,  and 
much  stouter,  with  more  swollen  tips,  which  are  rounded  and 
capitate.  They  are  arranged  in  a  regular,  simple,  marginal  row  on 
each  side,  and  an  irregular  median  series,  sometimes  forming  a  regular 
double  row,  all  the  rows  extending  inward  to  near  the  center  of  the 
disk,  where  they  become  irregularly  scattered,  but  have  nearly  the 
same  form  and  size.  The  interambulacral  spines  form  a  single  row, 
one  to  each  plate,  and  are  mostly  rather  stout,  with  enlarge,  blunt 
tips.  Outside  of  these,  toward  the  edge  of  the  disk,  there  is  a  row 
of  spines  of  about  the  same  length,  but  stouter  and  more  clavate, 
and  flattened  at  the  ends.  On  the  sides  of  the  rays  there  are,  in  ad- 
dition, two  or  three  imperfect  rows  of  similar,  but  shorter  and  more 
flattened  spines. 

Zorritos,  and  Paita,  on  rocks,  at  low-water, — ^P.  H.  Bradley. 

Under  the  name  <Jf  Asterias  (HdioBter)  Cnmingii  Dr.  Gray*  very 
briefly  described  a  species,  allied  to  or  identical  with  this,  as  follows : 

*  Annals  and  Magazine  of  Natural  History,  1st  serleSi  yol  vi,  p.  180,  1840. 
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"Arms  30  or  31,  very  short,  not  one-tenth  as  long  as  the  diameter  of 
the  body,  conical,  with  blunt  spines." 

"  Inhabits  Hood's  Island,  on  rocks  at  spring  tides,  H.  Cuming,  Esq." 

Heliaster  Kubiniji  Xantua,  loa  dt,  p.  658,  i860. 

A  good  specimen,  agreeing  well  with  this  species,  was  presented  to 
us  by  Mr.  Horace  Mann,  who  obtained  it,  with  several  other  charac- 
teristic Panamic  species,  from  Mr.  Pease  at  the  Sandwich  Islands. 
It  probably  came  from  Acapulco  or  Mazatlan.  Mr.  Xantus  obtained 
his  original  specimens  at  Cerro  Blanco,  off  Cape  St.  Lucaa* 

Disk  relatively  smaller  than  in  either  of  the  preceding  species; 
rays  twenty-three,  longer  and  rounder,  gradually  tapering.  Radii  as 
2 : 1.    From  center  to  end  of  rays  3*2  inches;  to  edge  of  disk  1*6. 

The  interambulacral  spines  are  subequal  and  blunt,  and  form  a 
single,  close  row,  one  to  each  plate.  Just  outside  of  these  there  is  a 
row  of  longer  and  very  stout  ventral  spines,  obtuse  and  flattened  or 
clavate  at  the  ends.  Beyond  these  there  are  three  lateral  rows  of 
much  smaller  and  shorter,  tapering,  blunt  spines,  regularly  arranged. 
The  dorsal  surface  of  the  rays  has  five  regular  rows  of  larger,  short, 
obtuse,  and  mostly  clavate  spines,  the  median  row  having  larger 
spines  than  the  two  on  each  side,  which  are  regular  and  equally 
spaced.  All  the  dorsal  rows  extend  inward  to  the  central  area  of  the 
disk,  where  the  spines  become  irregularly  scattered,  and  much  larger 
and  stouter,  with  dilated,  truncate,  or  even  concave  ends.  Minor 
pedicellariaB  very  small,  ovate,  pointed,  very  numerous  on  the  upper 
side  of  the  rays  near  the  ends,  and  among  the  lateral  and  ventral 
spines.  Madreporic  plate  small,  very  convex,  about  half  an  inch  from 
the  center. 

This  species  is  very  different  from  the  two  preceding.  It  is  readily 
distinguished  by  its  fewer,  longer,  and  rounded  rays ;  by  the  five  reg- 
ular rows  of  spines  on  their  dorsal  surface;  by  the  larger,  stout 
spines  of  the  central  part  of  the  disk,  often  dilated  and  capitate  or 
concave  at  the  end ;  by  the  very  stout  spines  of  the  first  ventral  row ; 
and  smaller  and  more  equal  interambulacral  spines. 

Dr.  Gray  has  very  briefly  described,  in  the  work  previously  cited 
under  the  name  of  Asterias  {Hdiaster)  mfiUiradiata^  a  species  that 
seems,  in  some  respects,  allied  to  this.  His  description  is  as  follows : 
''Arms  22  or  24,  cylindrical,  elongated,  tapering  at  the  ends,  one-third 
longer  than  the  diameter  of  the  body;  the  dorsal  series  of  spines 
rather  longer  and  more  compressed. 

Inhabits  Hood's  Island, — H.  Cuming,  Esq." 

*  Gapt  J.  Pedersen  has  recently  sent  it  firom  La  Paz, — ^Reprint 
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Whether  the  Hood's  Island  referred  to  be  the  one  in  the  Galapago 
Group,  bearing  that  name,  is  somewhat  uncertain. 

In  the  character  of  the  dorsal  spines  and  the  much  longer  rays,  his 
description  differs  widely  from  our  specimen. 

Stiohaster  aurantiaous  VerriiL 

Asteriaa  awrcmtiacua  Meyen,  Reise  um  die  Erde,  1834. 
SHehaster  striatua  MOIL  and  Troech.,  Wieg.  Arch.,  vi,  B.  ii,  p.  323,  1840. 
Ibnia  aUantica  Gray,  Ann,  and  Mag.  Nat  Hist.,  vi,  p.  180,  Nov.,  1840. 
AsteracarUhion  aurcmtiaeuB  MOIL  and  Trosch ,  System  der  Asteriden,  p.  21,  1842. 

Numerous  specimens  of  this  species  were  obtained  by  Mr.  Bradley 
at  Callao,  Peru,  on  rocks  at  low-water  mark.  It  has  also  been 
described  from  Chiii 

Its  color  in  life,  according  to  Mr.  Bradley,  is  bright  orange ;  dried 
specimens  are  dull  yellow. 

The  following  species,  which  was  omitted  in  its  proper  place,  on 
page  272,  following  i.  tesselata^  is  inserted  here  chiefly  on  account  of 
the  peculiar  interest  connected  with  its  geographical  distribution. 

LiUdia  BellOI188  Lutken,  Kritflke  Bemcerkn.,  Yidensk.  Meddelelser,  3864,  p.  133. 

Two  specimens,  apparently  identical  with  this  species,  were  collected 
at  Callao,  Peru,  by  Mr.  Bradley.  The  specimen  described  by  Dr. 
LtLtken  was  believed  to  have  come  from  Guayaquil.  If  this  be  true, 
it  is  the  only  instance  known  to  me  of  a  species  of  starfish  conmion 
to  the  Peruvian  and  Panamic  faunae,  except  Hdiaster  Cumingii^  but 
neither  of  these  have  been  found  at  Panama. 

Our  largest  specimen,  preserved  in  alcohol,  has  a  greater  radius  of 
8*7  inches;  lesser,  '5.  Another  dried  specimen  is  about  half  as  large. 
The  five  rays  are  narrow,  more  convex  than  usual  in  this  genus, 
scarcely  depressed,  the  edges  not  thin.  Interambulacral  plates  bearing 
three  spines  (occasionally  but  two)  the  inner  one  slender  and  shorter 
than  the  others,  curved,  the  outer  one  stoutest,  straight,  a  little  longer 
than  the  middle  one.  Ventral  plates  bearing  very  smaU,  slender, 
papillary  spines,  and  a  transverse  row  of  about  five  large  bltmt  ones, 
increasing  in  size  to  the  margin,  the  longest  about  equal  to  .the  outer 
ones  on  the  interambulacral  plates.  The  paxillsd  of  the  upper  surface 
are  unequal  in  size,  the  large  ones  are  arranged  in  transverse  rows  of 
about  six  on  each  side  of  the  rays,  and  bear  a  short,  blunt  spine  in 
the  middle,  surrounded  by  8  to  12  very  small,  shorter  radiating  papil- 
1».  Smaller  paxillad  are  scattered  among  these  and  also  occupy  the 
disk  and  middle  of  the  rays. 

Color,  in  alcohol,  yellowish,  mottled  with  dark  brown  above. 
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Order,  ECHINOIDEA. 
In  the  identification  of  several  species  of  the  following  Echini  I 
have  been  greatly  aided  by  Mr.  Alexander  Agassiz,  of  the  Museum 
of  Comparative  Zo6logy,  who  kindly  compared  with  me  a  set  of  our 
specimens  with  the  types  of  species  described  by  himself  in  the  Bulle- 
tin of  the  Museum,  and  also  gave  in  exchange  auJbhentic  specimens 
of  several  of  those  species.  Without  this  assistance  some  of  the  iden- 
tifications could  not  have  been  made  with  so  much  certainty  as  was 
desirable. 

CidaxiS  ThOUarsii  Valenciennes. 

Oidaria  Thoua/rm  Agassiz  and  Desofi  OataL  Rata,  des  EohimdeSi  Ann.  des  Sol  Nat, 
vi,  p.  326,  1846. 

Mr.  Bradley  has  sent  numerous  specimens  of  this  species  from 
Panama  and  the  Pearl  Islands,  where  it  occurs  among  rocks  and  in 
cavities  at  low-water.  It  has  been  described  from  the  Galapago 
Islands  and  California  (Ag.  and  Des.  Cat.  Rais.).  The  Smithsonian 
Institution  has  presented  specimens  from  Cape  St.  Lucas,  collected  by 
J.  Xantus.* 

TMs  b  closely  allied  to  C,  annvlata  Gray,  common  at  Aspinwall 
and  the  West  Indies,  but  differs  in  the  wider  and  more  closely  granu- 
lated median  area  of  the  interambulacra  and  in  having  much  stouter 
and  relatively  shorter  spines,  which  are  more  coarsely  sculptured  on 
the  surface.  The  large  spines  are  round,  largest  a  short  distance 
above  the  base,  and  then  slightly  and  gradually  diminish  to  near  the 
ends,  which  are  enlarged  and  obtuse.  A  specimen  1*26  inches  in 
diameter  has  the  large  spines  1*3  long,  *15  in  diameter.  The  small 
spines  at  their  bases  are  flat,  thin,  spatulate,  obtuse  at  the  ends.  The 
ovarian  plates  form  a  regular  five-rayed  star,  more  distinct  than  in  (7. 
annulata.  Color  of  the  larger  specimens,  when  dry,  deep  brown, 
with  the  larger  spines  light  purplish  brown.  Young  specimens,  in 
alcohol,  have  the  spines  light  purple,  banded  with  white. 

Diadema  Mezioana  A.  Agassiz,  Bulletm  Mu&  Ck)mp.  ZooL,  No.  2,  p.  20,  1863. 

We  have  received  from  the  Museum  of  Comparative  Zodlogy, 
through  the  kindness  of  Mr.  A  Agassiz,  a  good  example  of  this  spe- 
cies, collected  by  him  at  Acapulco.  In  the  Smithsonian  Institution 
there  are  a  few  young  specimens,  apparently  of  the  same  species, 
collected  at  Cape  St.  Lucas  by  J.  Xantus. 

Our  specimen  has  a  test  2*25  inches  in  diameter,  1*25  high;  diame- 

*  Sent  in  abundance  ttom  La  Paz,  by  J.  Pedfltm^ — ^Reprint 
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ter  of  the  actinal  area,  not  including  actinal  cuts,  I'lO;  extreme 
diameter,  including  cuts,  1-25;  of  abactinal  area  *3  ;  longest  spines 
about  5  inches  in  length,  '07  in  diameter. 

This  species  is  allied  to  D,  Antillarum  Phil,  of  Aspinwall  and  the 
West  Indies,  but  may  be  at  once  distinguished  by  its  much  larger 
actinal  area,  as  compared  to  the  abactinal  area,  or  to  the  diameter  of 
the  test.  In  D,  Meoricana  the  proportion  of  the  actinal  area  to  the 
diameter  of  the  test  is  about  1 :  2*05,  in  D.  Antillaritm  as  1 :  2*3.  In 
D.  Mexicana  the  large  tubercles  of  the  outer  interambulacral  rows 
continue  nearly  to  the  ovarial  plates,  diminishing  but  little  in  size, 
and  there  is  less  space,  also,  above  the  median  rows  than  in  the  other 
species. 

The  sutures  between  the  interambulacral  plates  are  rather  deep 
and  well  marked.  The  spines  are  very  long  and  sharp,  about  twice 
as  long  as  the  diameter  of  the  test. 

Color  of  the  dried  specimen  brownish  black,  spines  black.  Young 
specimens  about  half  an  inch  in  diameter,  from  Cape  St.  Lucas,  have  the 
spines  regularly  banded  with  deep  purple  alternating  with  purplish 
white. 

Echinodiadema,  gen.  nov. 

Test  depressed,  circular.  Actinal  cuts  slight  Buccal  membrane 
with  five  principal  groups  of  oblong  scales,  bearing  numerous  slender 
spines  and  pedicellarise.  Ambulacral  pores  trigeminate,  the  poriferous 
zones  wider  beneath,  where  the  rows  of  three  pairs  are  more  trans- 
verse. Tubercles  arranged  much  as  in  Diadema, — two  principal  rows 
in  the  ambulacra,  and  four  in  the  interambulacra,  of  which  the  exter- 
nal ones  are  smaller  and  border  the  poriferous  zones.  Anal  membrane 
small,  covered  with  small  scales.  Spines  long,  slender,  hollow,  exter- 
nally resembling  those  of  Diadema. 

Echinodiadema  ooronata  Verriii,  sp.  noy. 

Test  circular,  much  depressed,  actinal  opening  one  half  the  diam- 
eter of  test,  with  very  slight  cuts,  its  membrane  partially  covered  by 
five  principal  groups  of  large  oblong  scales,  which  support  numerous 
slender,  somewhat  clavate  spines,  *1  inch  long,  and  numerous  short, 
rounded  pedicellariae.  Ambulacral  pores  large,  in  arcs  of  three  pairs, 
becoming  more  oblique  below,  where  the  zones  are  wider ;  tubercles 
in  two  rows,  rather  large,  with  a  median  zigzag  line  of  miliaries. 
Interambulacra  about  twice  as  wide  as  the  ambulacra,  with  two  rows 
of  tubercles,  somewhat  larger  than  those  of  the  ambulacra,  reaching 
the  abactinal  region ;  external  to  these  are  two  irregular  rows  of  small 
tubercles  bordering  the  ambulacra ;  and  between  them  two  imperfect 

TBAN&  OoNNECnOUT  AOAD.,  VOL.  L  38  JUNB,  1867. 
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rows  of  about  the  same  size,  arranged  alternately,  with  smaller  mil- 
iaries  scattered  among  them.  The  three  uppermost  tubercles  of  both 
the  ambulacral  and  interambulacral  systems  are  very  small,  and  the 
two  next  the  last  bear  very  small  slender  spines  with  globular,  bright 
purple  tips.  The  ocular  and  genital  plates  bear  each  a  somewhat  lon- 
ger, slender  spine.  Abactinal  system  small,  somewhat  angular,  de- 
pressed, spines  twice  as  long  as  the  diameter  of  the  test,  rather  stout, 
with  conspicuous  vertieillations,  annulated  with  narrow  bands  of  pur- 
plish brown  and  light  brown. 

Diameter  of  test  '85  of  an  inch ;  height  '35.     Cape  St.  Lucas,  Lower 
Cal., — J.  Xantus.     From  the  Smithsonian  Institution. 

Astropyga  venusta  sp.  nov. 

Test  circular,  much  depressed,  nearly  flat  below,  fragile,  the  ambu- 
lacra considerably  elevated  above  the  general  surface  on  the  upper 
side.  Actinal  area  about  one  third  the  diameter  of  the  test,  its  mem- 
brane covered  with  unequal  scales.  Ambulacral  zones  about  one 
third  as  wide  as  interambulacral  at  the  periphery,  not  varying  much 
in  width  to  the  actinal  area,  but  tapering  gradually  to  a  point  on  the 
upper  surface  where  they  are  elevated  and  conspicuous.  Pores  in 
arcs  of  three  pairs,  which  are  much  more  oblique  above  than  below. 
Ambulacral  tubercles  alternating  in  two  rows,  variable  in  size,  largest 
on  the  lower  surface.  Interambulacral  tubercles  in  eight  principal 
rows,  the  four  median  not  extending  much  above  the  outer  curvature 
of  the  margin,  leaving  a  naked  portion  above.  The  tubercles  of  the 
external  row  are  largest  but  extend  only  a  little  further  toward  the 
center,  with  about  three  tubercles  more.  The  row  next  to  the  exter- 
nal has  much  smaller  tubercles  and  extends  to  the  summit.  The 
naked  spaces  radiate  from  the  center  and  soon  fork,  one  branch  pass- 
ing down  between  the  second  and  third  rows  of  tubercles  along  each 
interambulacral  border.  These  spaces  are  much  depressed  toward 
the  center  and  are  light  purple,  with  a  row  of  dark  purplish  spots 
extending  to  the  end  on  each  side,  just  within  the  second  row  of 
tubercles,  and  terminating  at  the  periphery.  The  color  of  the  lower 
surface  is  light  yellowish,  extending  upward  in  the  center  of  each 
interambulacrum  in  a  broad  petal-like  space  between  the  purple  forks 
of  the  naked  area ;  and  in  other  narrower  lobes,  embracing  the  am- 
bulacra and  outer  interambulacral  tubercles,  to  the  ocular  plates. 
Spines  very  slender  and  unequal  in  length,  the  longest  about  one  half 
the  diameter  of  the  test,  finely  barbed  and  longitudinally  striated, 
light  flesh-color,  or  greenish  with  narrow  bright  purple  bands.  Ac- 
tinal cuts  not  deep.  Diameter  2*3  inches;  of  actinal  area  '76;  of 
abactinal  area  '36  ;  height  of  test  about  '7b. 
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A  mach  larger  specimen  has  a  test  4*4  inches  in  diameter,  with 
longest  spines  3 '6  inches  long;  anal  area  '56  in  diameter;  genital 
plates  -35  in  length,  '28  in  breadth ;  ambulacra  -45  wide  at  the 
periphery. 

In  this  specimen  the  ambulacra  are  much  more  elevated  above  the 
abactinal  area  and  interambulacra  of  the  upper  surface  than  in  the 
smaller  ones.  The  genital  plates  are  large  and  acutely  triangular, 
projecting  considerably  into  the  interambulacral  spaces,  forming  a 
well-marked  star.  The  interambulacral  zones  are  over  five  times  as 
wide  as  the  ambulacral  at  the  periphery,  where  they  have  ten  or  twelve 
rows  of  large  tubercles,  with  a  few  small  tubercles  irregularly  scat- 
tered among  them.  Near  the  edge  of  ambulacral  zones,  on  each  side, 
a  row  of  primary  tubercles  extends  upward  to  the  fifth  plate  from 
the  abactinal  area ;  between  this  row  and  the  ambulacra  there  is  a 
row  of  smaller  alternating  tubercles  extending  a  little  higher ;  and  on 
the  other  side  another  similar  row  of  small  tubercles  extending  as 
far  as  the  genital  plates.  The  next  row  of  primary  tubercles  attains 
only  to  the  periphery ;  and  the  third,  counting  from  the  ambulacra, 
terminates  two  plates  below ;  the  fourth  extends  six  plates  higher 
than  the  third,  and  considerably  beyond  the  outer  arch  of  the  shell ; 
the  fifth  ceases  two  plates  earlier  than  the  fourth ;  and  the  sixth  one 
plate  sooner,  or  scarcely  above  the  outer  arch.  The  median  spine- 
bearing  area  of  the  ambulacra  has,  therefore,  a  broad  petal-like  form 
on  the  upper  surface,  reaching  about  midway  to  the  abactinal  area 
and  considerably  beyond  the  fourth  row  of  primary  tubercles,  its 
upper  portion  including  only  small  scattered  tubercles.  Its  outline 
is  well  defined,  owing  to  the  contrast  between  the  light  yellow  color 
of  this  area,  and  the  deep  purplish  brown  of  the  naked  space  above 
and  on  each  side  of  its  upper  portion.  The  ambulacral  tubercles  are 
imequal  in  size  and  form  two  irregular  rows. 

The  color  is  nearly  like  that  of  the  first  specimen  described,  but 
somewhat  darker.  The  spines  of  the  upper  surface  are  greenish, 
banded  with  purple;  below,  yellowish  or  reddish  white  with  few 
purple  bands,  or  quite  plain. 

Two  specimens  in  alcohol,  intermediate  in  size  between  those 
above  described,  agree  well  with  the  characters  indicated.  The 
buccal  membrane  bears  a  few  very  small  and  slender  spines,  scattered 
over  the  surface  and  more  numerous  near  the  mouth.  The  spines  of 
the  lower  surface  are  all  small,  slender,  rarely  exceeding  an  inch  in 
length,  the  largest  ones  enlarged  and  flattened  near  the  ends^  mostly 
light  yellow  in  color,  with  faint  bands  of  purple.  The  long  spines  are 
greenish  at  the  base  and  have  narrow  bands  of  bright  purple ;  the 
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short  spines  of  the  upper  surface  are  light  green,  with  narrow  purple 
bands. 

In  life,  according  to  Mr.  Bradley's  observations,  the  spots  along 
each  side  of  the  interambulacral  zones  are  bright  blue  and  very 
conspicuous. 

Panama  and  Pearl  Islands  ;*  one  specimen  was  found  on  the  reef  at 
low-water,  the  others  were  dredged  in  four  or  five  fathoms,  on  shelly 
bottom,— F.  H.  Bradley. 

This  species  has  probably  been  confounded,  hitherto,  with  A,  radiata 
of  the  Indian  Ocean,  at  Zanzibar,  etc.,  to  which  it  is  closely  allied. 

Elohinocidaris  Stellata  (Blainy.  sp.)  Agassiz  and  Des.,  CataL  Rais.,  1846. 

Echinocidaris  incisa  A.  Agassiz,  Bulletin  Mus.  Comp.  Zodlogy,  No.  2,  p.  20,  1863. 
Echinocidaris  Umgiapina  Lutken,  Bidrag  til  Kundskab  om  Echinideme,  p.  62,  Videnak. 
Meddelelser,  p.  130,  1864. 

A  large  number  of  specimens  of  this  species,  of  various  sizes,  were 
collected  by  Mr.  Bradley  at  Panama  and  the  Pearl  Islands,  where 
they  occur  at  low-water  mark  on  the  reef,  among  stones  and  in  crev- 
ices. At  Zorritos,  Peru,  he  obtained  many  specimens  of  large  size, 
and,  also,  a  few  from  La  Union,  San  Salvador.  From  the  Essex  Insti- 
tute we  have  a  specimen  from  Margarita  Bay,  Lower  California.  It 
also  occurs  at  the  Galapago  Islands  (Agassiz  and  Desor),  and  at 
Guayamas  (A.  Agassiz),  and  Realejo  (Dr.  Ltltken).  Mr.  Bradley  ob- 
tained one  living  specimen  at  Paita,  Peru. 

The  specimens  described  by  Mr.  A.  Agassiz  were  not  fully  grown, 
and  differ  in  some  respects  from  larger  ones. 

A  specimen  from  Zorritos,  measuring  six  inches  in  diameter,  in- 
cluding the  spines,  has  spines  two  inches  in  length;  others  have 
somewhat  shorter  spines.  The  spines  near  the  center  of  the  upper 
surface  are  quite  short,  but  increase  rapidly  in  length  toward  the 
periphery,  where  they  are  longest,  round,  moderately  slender,  gradu- 
ally tapering.  On  the  lower  side  they  diminish  rapidly  in  size  and 
length  and  have  flattened  tips;  around  the  actinal  area  they  are 
quite  small. 

A  specimen  having  the  test  2-1  inches  in  diameter,  and  \'*db  high, 
has  the  actinal  opening  1  inch  in  diameter ;  the  anal  area  '8 ;  from 
the  outside  of  an  ocular  plate  to  the  outer  point  of  the  opposite  geni- 
tal plate  '6  ;  length  of  genitaV  plates  '22 ;  greatest  width  '2  ;  breadth 
of  ambulacral  zones  at  periphery  "42  ;  of  interambulacra  '86.  Test 
usually  regularly  arched  above,  often  a  little  depressed. 

The  genital  plates  are  large,  pointed  outwardly,  and  project  into 
the  interambulacra  so  as  to  form  a  very  distinct  star ;  inwardly  their 

*  More  reoently  sent  bj  J.  Pedersen  firom  the  Gulf  of  Oalifomia,  near  La  Paz, — ^Reprint 
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sides  unite  together  for  a  short  distance  so  that  the  ocular  plates  do 
not  join  the  anal  area ;  the  madreporic  plate  is  much  larger  than  the 
others.  The  anal  area  is  broad-oval,  its  four  plates  usually  promi- 
nent. The  ambulacral  zones  are,  ordinarily,  somewhat  elevated  and 
in  some  cases  considerably  so,  giving  a  somewhat  pentagonal  form 
to  the  outline  of  the  test.  They  bear  two  regular  rows  of  tubercles, 
nearly  as  large  as  the  interambulacral  beneath  and  on  the  sides,  but 
becoming  very  small  above  and  disappearing  before  reaching  the 
summit.  Interambulacra  with  large  naked  median  spaces,  extending 
about  half-way  to  the  periphery ;  sutures  between  the  plates  rather 
deep  and  conspicuous.  The  plates  are  very  broad,  fifteen  forming 
each  vertical  series  in  the  specimen  above  measured.  The  tubercles 
are  very  large  on  the  sides,  forming  six  vertical  rows,  which  are  not 
crowded.  The  two  middle  rows  are  represented  at  the  periphery  by 
a  few  tubercles  only ;  the  two  next  extend  from  the  actinal  area  to 
within  about  five  plates  of  the  summit ;  the  outer  row  on  each  side 
continues  even  to  the  ocular  plates,  but  the  two  or  three  upper  tubercles 
are  much  smaller  than  the  lateral.  Actinal  area  sub-pentagonal,  the 
cuts  shallow.  Auricles  short  and  broad,  the  supports  widely  separa- 
ted at  the  ends. 

Color  of  test,  in  dried  specimens,  grayish  or  purplish  brown, 
weathering  to  purplish  white  or  rose-color;  the  lower  half  or  the 
whole  of  the  outer  end  of  the  interambulacral  plates  deep  purple,  in 
the  naked  spaces  of  the  upper  surface,  forming  a  double  series  of 
conspicuous,  alternating,  angular  spots ;  genital  plates  variegated 
with  purple ;  spines  dark  purple. 

A  specimen  1  -35  inches  in  diameter  of  test  has  but  eleven  interam- 
bulacral plates  in  the  vertical  series  and  but  four  rows  of  large 
interambulacral  tubercles,  with  a  very  few  belonging  to  a  fifth  row. 
In  this  the  auricular  supports  are  short,  broad  at  the  ends,  where  they 
are  in  contact  or  overlap. 

Specimens  '4  in  diameter  have  but  eight  plates  in  the  vertical  series. 
The  outer  row  of  interambulacral  tubercles  reach  the  summit,  but 
the  intervening  rows  are  represented  only  by  three  or  four  irregularly 
placed  tubercles  on  the  lower  surface.  The  spines  are  mostly  flat- 
tened and  channeled  at  the  ends,  the  longest  equaling  the  diameter 
of  the  test.     Sutures  more  marked  than  in  the  large  examples. 

An  examination  of  a  large  number  of  specimens  of  all  ages  and 
from  various  localities  has  convinced  me  that  the  E,  steUata  of  Agas- 
siz  is  the  same  as  E,  incisa  A.  Ag.  Dr.  Ltltken's  work  was  printed 
before  he  had  received  that  of  Mr.  Agassiz.  He  has  suggested  that 
his  species  might  prove  identical  with  E.  steUata, 
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EchinOCidaxis  Spatuligera  Agassiz,  CataL  Rais.,  1846* 
Echinus  spahUiger  VaL,  Voyage  Vdnus,  Zool.,  pL  5,  fig.  2,  1846. 

Numerous  specimens  of  this  species  were  foimd  by  Mr.  Bradley 
both  at  Callao  and  Paita,  Peru,  thrown  upon  the  shore  after  storms. 
It  has  been  recorded  from  Coquimbo  (Catal.  Rais.),  and  from  North 
Chili  (Philippi). 

A  specimen  of  the  usual  size  has  a  diameter  of  2*1,  not  including 
spines;  height  1*3  ;  longest  spines i '8 ;  diameter  of  actinal  area  '98; 
of  anal  area  '28  ;  from  the  outside  of  an  ocular  plate  to  the  outer  end 
of  the  opposite  genital  plate  -48  ;  length  of  genital  plates  '13  ;  width 
•15.  Test  with  a  regularly  rounded  outline,  often  subconical,  some- 
times regularly  arched  above,  usually  less  depressed  than  the  preced- 
ing species. 

The  genital  plates  are  rather  small,  with  an  obtuse  angle  outwardly, 
the  adjacent  ones  usually  separated  completely  by  the  ocular  plates, 
which  reach  the  anal  area,  except  the  two  next  to  the  madreporic 
plate.  The  ambulacral  zones  have  two  close  rows  of  tubercles,  which 
become  very  small  on  the  upper  surface  and  do  not  reach  the  summit. 
The  interambulacral  plates  are  narrower  and  more  numerous  than  in 
the  preceding  species,  18  forming  a  vertical  series :  those  near  the  outer 
parts  and  beneath,  except  near  the  actinal  opening,  bear  four  tubercles, 
forming  obliquely  transverse  rows  on  the  plates  and  eight  vertical  rows 
in  each  interambulacral  zone,  of  which  the  two  middle  rows  are  irreg- 
ular and  consist  of  smaller  tubercles.  The  primary  tubercles,  below 
and  on  the  sides,  are  crowded,  subequal,  of  moderate  size.  The  row 
next  the  ambulacra  reaches  the  ocular  plates,  the  upper  tubercles,  like 
those  of  all  the  other  rows,  being  very  small ;  the  next  row  ceases  at 
the  fourth  plate  from  the  summit ;  the  third,  two  plates  sooner ;  the 
fourth,  two  or  three  plates  sooner  than  the  third.  The  median  naked 
spaces  of  the  upper  side  are,  therefore,  narrow  and  less  distinctly 
bounded  than  in  JE  stellata,  owing  to  the  smallness  of  the  surrounding 
tubercles. 

The  color  of  dried  specimens  is  dark  reddish  brown,  much  lighter 
beneath ;  spines  reddish  or  purplish  brown.  Young  specimens  have 
purplish  poriferous  zones,  and  grayish  brown  interambulacral  spaces. 

A  specimen  ;9  of  an  inch  in  diameter  has  five  rows  of  interambu- 
lacral tubercles  with  rudiments  of  a  sixth.  The  outer  rows  reach  the 
summit,  but  the  next  cease  at  the  sixth  plate  from  it. 

A  young  specimen,  -5  in  diameter,  has  but  four  rows  of  interambu- 
lacral tubercles,  the  two  outer  rows  reaching  the  summit,  the  others 
scarcely  extending  above  the  outer  curvature  of  the  sides. 

♦  A  recent  examination  of  this  species  confinns  its  identity  with  that  of  Valenciennes, 
but  the  latter  differs  in  its  flatter  spines,  which  in  ours  is  variable, — Reprint 
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This  species  is  readily  distinguished  from  E,  steUata  by  much  more 
numerous,  more  crowded,  and  smaller  interambulacral  tubercles ;  by 
the  narrower  and  more  numerous  plates ;  by  the  much  smaller  genital 
plates,  which  are  outwardly  obtuse  instead  of  acute,  so  that  they  do 
not  form  a  well  marked  star,  and  are  broader  than  long,  while  in  JEJ, 
SteUata  they  are  longer  than  broad.  The  lateral  union  of  the  genital 
plates  in  front  of  the  ocular  plates  is  a  good  distinctive  character  for 
the  latter  species,  as  well  as  the  greater  size  of  the  abactinal  star ; 
deeper  sutures  between  the  plates ;  and  the  variegation  of  the  test. 

This  species  in  some  respects  corresponds  with  JEJ,  Daxiisii  A.  Ag., 
found  from  Long  Island  Sound  to  Virginia,  while  JE  steUata  may  be 
considered  the  Pacific  representative  of  E.  punctiUata  of  the  Carolina 
coast  and  Florida. 
Arbacia  nigra  Gray. 

Echinus  niger  Molina,  Hist  Nat  du  Chili,  p.  175. 
Echinus  purpureacena  VaL,  Voy.  Venus,  pL  6,  fig.  1,  1846. 
t  Echinus  grandinosus  VaL,  op.  cit,  pL  11,  fig.  1. 
Echinoddaris  (Ihtrapygw)  nigra  Agassiz,  CataL  Kais.,  1846. 

This  species  was  found  at  Callao,  Peru,  in  great  abundance  by  Mr. 
Bradley,  thrown  upon  the  beaches,  and  also  living  at  low-water  mark 
among  rocks.     It  has  been  recorded  from  Paita,  (Ag.  and  Desor). 

The  Essex  Institute  has  specimens  collected  at  Caldera,  Chili,  by 
Capt.  W.  H.  A.  Putnam,  who  also  collected  it  at  Mejillones. 

Psammechinus  pictus  Vemii,  sp.  nov.* 

A  small  species  with  a  regularly  rounded  profile,  somewhat  hemi- 
spherical in  form,  but  slightly  depressed.  Spines  slender,  moderately 
long,  one  fourth  the  diameter  of  the  test.  Actiiial  region  large, 
nearly  one  half  the  diameter  of  the  test,  its  membrane  covered  with 
small  irregular  scales.  Ambulacral  zones  about  two  thirds  as  broad 
as  interambulacral.  Pores  in  regular  arcs  of  three  pairs,  which  be- 
come much  narrower  beneath.  Ambulacral  tubercles  in  four  series, 
those  of  the  two  exterior  relatively  large  and  prominent,  not  crowded  ; 
between  these  the  miliaries  form  two  somewhat  irregular  rows.  In 
the  poriferous  zones  a  small  tubercle  separates  the  successive  arcs, 
forming  a  regular  row  of  distant  tubercles,  not  larger  than  the  largest 
miliaries.  Interambulacral  spaces  with  two  principal  rows  of  tuber- 
cles, near  the  exterior,  about  the  same  size  as  the  principal  ones  of 
the  ambulacra.  Exterior  to  these  are  two  outer  rows  of  much  smaller 
tubercles  that  do  not  reach  the  summit ;  in  the  space  between  the 
two  principal  rows  similar  secondary  tubercles  are  distantly  scattered ; 
miliaries  numerous  around  the  larger  tubercles.     Ocular  and  genital 

*  Mr.  A.  Agassiz  thinks  this  the  young  of  Lytechinus  semiiubcrculatus  V., — Reprint. 
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plates  each  with  a  group  of  small,  unequal  tubercles.  Abactinal  area 
small,  closed  by  five  principal  plates  of  unequal  size. 

Color  of  spines,  on  a  specimen  dried  from  alcohol,  bright  purple,  test 
light  purple  with  yellowish  white  bands  extending  fix>m  the  actinal 
area  along  the  poriferous  zones  and  covering  the  adjacent  tubercles  as 
far  as  the  outer  curvature  of  the  sides,  forming  thus  a  ten-rayed  star. 
An  undefined  space  around  the  ocular  and  genital  plates  is  also  yel' 
lowish  white.  A  narrow  black  ring  surrounds  the  teeth.  Diameter 
of  the  largest  specimens  about  one  inch. 

Cape  St.  Lucas,  Cal., — J.  Xantus,  (Smithsonian  Institution). 

LiyteohinuS  A.  Agassiz,  Bulletin  Mus.  Comp.  Zool.,  p.  24,  1863. 
HemMchinw  (pars)  Girard,  MS.  (Coll.  Smithsonian  Inst). 
PsHechintu  LUtken,  Bidrag  tU  Kunskab  om  Echin.,  p.  25,  1864 

This  genus  agrees  with  Psammeehinus  in  having  the  pores  in  ob- 
lique rows  of  three  pairs,  and  in  the  scales  of  the  buccal  membrane, 
but  differs  in  having  deeper  actinal  cuts,  with  thickened,  or  sometimes 
revolute,  edges ;  and  in  having  partially  naked  median  spaces  on  the 
upper  part  of  the  ambulacral  and  interambnlacral  zones.  The  species 
also  attain  a  much  greater  size  than  is  usual  in  Fsammechinua. 

The  Echinus  variegatus  may  be  regarded  as  the  type.  In  the 
Smithsonian  Institution  there  are  specimens  of  X.  Carolinus  Ag. 
under  the  name  of  Hemiechinus  nohills  Girard  MS.,  but  I  cannot  find 
that  such  a  genus  has  ever  been  published. 

Lytechinus  roseus  Vemii, 

Boletia  rosea  A.  Agassiz,  op.  cit,  p.  24. 

Numerous  large  specimens  of  this  fine  species  were  dredged  in 
Panama  Bay,  in  6  to  8  fathoms,  shelly  bottom,  by  Mr.  Bradley.  Mr. 
Agassiz  described  specimens  from  Acapulco. 

The  largest  specimen  has  a  test  3*6  inches  in  diameter;  1*8  high; 
diameter  of  actinal  opening,  not  including  cuts,  1  '26  ;  depth  of  cuts 
•27 ;  from  outside  of  madreporic  plate  to  outer  edge  of  opposite  ocular 
plate  '62  ;  diameter  of  anal  membrane  '2  ;  length  of  longest  spines  '5. 

Test  thin,  fragile,  low,  subconical,  lower  side  concave,  outline  some- 
what pentagonal.  The  ambulacral  zones  are  two  thirds  as  wide  as 
the  interambnlacral,  and  slightly  raised  above  them,  with  a  narrow, 
somewhat  sunken,  median  naked  space  on  the  upper  side.  On  the 
lower  side  there  are  six  rows  of  ambulacral  tubercles,  which  diminish 
in  size  upward,  the  outside  rows  attaining  the  summit,  the  others 
ceasing  successively  sooner.  Interambnlacral  tubercles  on  the  lower 
side  in  ten  rows,  subequal  in  size ;  the  third  row  from  each  margin 
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alone  extending  to  the  summit ;  the  outside  one  hardly  reaching  the 
upper  surface ;  the  second  reaching  about  half  way  from  the  outer 
curvature  to  the  genital  plates ;  the  inner  rows  successively  shorter 
than  the  third.  The  tubercles  in  all  the  rows  diminish  rapidly  on 
the  upper  side,  those  of  the  third  row  less  so  than  others ;  naked 
median  space  narrow,  depressed,  sutures  conspicuous. 

Genital  plates  large,  the  outer  end  subacute,  projecting  into  the 
interambulacral  spaces.  Ocular  plates  tridentate  on  the  outer  side, 
usually  only  two  of  them  touching  the  anal  membrane.  The  anal 
area  is  covered  with  irregular,  unequal  plates.  The  poriferous  zones 
are  rather  broad,  the  pores  large,  in  oblique  rows  of  three  pairs,  which 
become  more  nearly  transverse  at  the  outer  margin.  Actinal  cuts  very 
deep,  with  elevated  callous  margins,  which,  on  the  side  next  the  inter- 
ambulacra,  are  elevated  and  sharp,  slightly  revolute,  and  bounded 
externally  by  a  shallow  groove.  The  spines  are  short  and  stout,  on 
the  lower  side  numerous,  blunt,  and  subequal ;  on  the  upper  side 
shorter,  more  unequal,  and  not  so  numerous.  The  major  pedicellariae  in 
this  species  are  numerous,  especially  among  the  spines  of  the  lower 
side,  and  are  remarkable  for  their  great  size,  the  heads  often  '13  long; 
and  6-0  broad  at  base ;  with  a  pedicel  '3  or  more  long.  The  three 
branches  are  slender,  somewhat  smaller  just  above  the  enlarged  base. 
Other  short,  thick,  rounded,  and  very  much  smaller  pedicellarije  are 
scattered  among  the  spines,  and  there  is  a  thick  wreath  of  similar  ones 
around  the  mouth.  The  buccal  membrane  is  covered  with  numerous 
scattered  scales,  which  become  smaller  and  crowded,  near  the  mouth. 

Color,  in  life,  light  purple  or  rose-color ;  when  dried  or  in  alcohol 
dull  purplish  white,  the  test  sometimes  dull  greenish  above. 

This  species,  which  appears  to  be  beyond  question  a  true  lA/techi- 
nus^  is  allied  to  X.  variegatus  of  the  West  Indies,  but  still  more  so 
to  X.  Atlantieus  A.  Ag.  of  Bermuda.  The  latter  differs,  however,  in 
having  very  slender  and  longer  spines,  much  smaller  and  more  slender 
pedicellariae,  more  uniform  tubercles  on  the  upper  side,  narrower  por- 
iferous zones,  shallower  actinal  cuts,  a  more  elevated  form,  and  deep 
purple  color.  The  specimens  of  this  species  were  identified  by  Mr. 
Agassiz  as  the  Boletia  rosea  by  direct  comparison  with  his  original 
specimens.  A  comparison  with  the  Psammechmua  semituberculatus 
will,  however,  be  necessary  before  it  can  be  definitely  ascertained 
whether  they  be  really  distinct. 

*  By  more  recent  comparisons  I  bare  been  led  to  consider  it  nearer  Boletia  pUeolua 
than  here  indicated.  It  is  very  near,  if  not  identical  with  B.  depreimu^  figured  in  Voy. 
V^us,  PI.  3,  flg.  7,— Reprint 

TBANa  CoNNEcncxn!  AcAP.,  Vol.  I.  39  Junk,  1867 
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Boletia  viridis  VerriU,  sp.  nov .♦ 

A  single  specimeil  of  this  species  was  obtained  by  Mr.  Bradley  at 
Callao,  Peru. 

Diameter  of  test  2*7  inches ;  height  1-3 ;  diameter  of  actinal  area 
•8 ;  from  outer  end  of  madreporic  plate  to  outside  of  opposite  ocular 
plate  -38;  diameter  of  anal  area  *18;  length  of  longest  spines  -65. 

The  test  is  rather  thick,  depressed  above,  sides  regularly  arched, 
lower  side  concave,  nearly  circular  in  outline.  The  ambulacra  have 
tT^o  rows  of  primary  tubercles  extending  to  the  summit,  with  an 
irregular  row  of  much  smaller  ones  between  them.  The  interambul- 
acral  zones  have  about  six  principal  rows  of  tubercles  on  the  lower 
side,  of  which  the  next  to  the  outermost  are  much  the  largest  on 
the  upper  side,  and  reach  the  genital  plates;  the  outermost  rows 
have  small  unequal  tubercles.  The  secondary  and  large  miliary  tu- 
bercles are  numerous  on  the  central  part  of  the  interambulacra. 
The  poriferous  zones  are  rather  wide,  a  little  narrower  beneath.  The 
pores  form  a  nearly  regular  vertical  row  on  the  inner  side  of  the 
zones,  separated  from  the  others  by  a  vertical  row  of  small  tubercles, 
outside  of  which  the  pores  are  rather  irregularly  placed,  but  appar- 
ently form  two  irregular  alternating,  vertical  rows.  The  genital 
plates  bear  spines ;  they  have  a  rounded  angle  outwardly,  and  are 
longer  than  broad ;  the  openings  are  large.  The  ocular  plates  are 
small,  most  of  them  excluded  from  the  anal  area.  Anal  membrane 
covered  by  numerous,  angular  plates,  which  bear  small  spines. 
Spines  short,  stout,  tapering,  very  unequal  in  size.  Actinal  cuts 
moderately  deep ;  buccal  membrane  thin,  with  a  few  small  widely 
separated  scales.  Color  of  spines  bright  green,  the  smaller  ones  often 
with  light  yellow  tips ;  test  brown, 

Suryechinus  Verrill  Proc.  Boston  Soc.  Nat  Hist,  x,  p.  341. 

Echinus  (pars)  Lamark ;   Agaasiz,  Monog.  d'Echinod.,  2n»«  liv.  (Introduction),  July, 

1841,  and  liv.  4me  (introduction),  Dea,  1841. 
Tbxopneustes  (sub-Kenus,  para)  Agassiz  and  Desor,  Catal.  Raia,  1846. 

This  name  was  proposed,  in  the  work  cited,  for  a  group  of  Echini 
having  E.  Drdbachiensis  as  the  type,  and  including,  in  addition, 
M  gramUatus  of  New  England,  E,  lividus  of  Europe,  E.  gil>bo8uSy 
Galapago  Is.,  and  E.  DekUandii  of  New  Holland.  Since  that  time, 
however,  I  have  received  an  authentic  specimen  of  the  last  species 
and  have  satisfied  myself  that  it  does  not  belong  to  the  same  group, 

*  Mr.  A.  Agassiz  considers  this  the  Echinus  chloroUcua  YaL  If  so  the  specimen 
described  was  probably  from  the  New  Zealand  collection  of  Mr.  Edwards,  and  aod- 
dentallj  misplaced  m  packing  at  Oallao, — ^Reprint 
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but  rather  to  the  genus,  Toxocidaris  of  A.  Agassiz,  where  he  had 
already  placed  it. 

The  reasons  for  not  adopting  the  name,  Toxopneuatea^  for  this  group, 
are  these : 

1  St.  When  this  name  was  first  proposed  "  Echinus  pileolui^  was 
mentioned,  without  description  or  reference,  as  its  type,  (Monog.Ech., 
2"^  liv.,  p.  7). 

2nd.  When  next  mentioned  and  first  described^  Echinus  tubercula- 
tus  Lamarck  was  given  as  its  type,  and  the  desciiption  applies  to 
such  species  as  are  now  named  Toxocidaris  by  A.  Agassiz,  (Monog. 
Ech.,  4'"e  liv.,  p.  ix). 

3rd.  In  the  work  last  named  the  typical  species  of  Euryechinus 
were  described  under  Echinus  proper^  as  restricted  by  the  removal 
of  JVipneustes,  Toxopnevstes,  etc.,  and  therefore  were  evidently  not 
regarded  as  belonging  to  the  latter  genus. 

4th.  In  a  work  published  five  years  later  (Catal.  Rais.)  Toxop- 
neustes  was  placed  as  a  sub-genus  of  Echinus^  and  a  variety  of  foi-ms 
were  referred  to  it,  amounting  to  thirteen  nominal  species,  among 
which  are  several  types  now  regarded  as  generically  distinct.  Of 
these  species  the  1st,  2nd,  and  4th  are  now  placed  in  the  genus 
Sphcerechinus  Desor;  the  3rd,  5th,  7th,  and  10th  belong  to  Eury ech- 
inus \  while  the  8th  {T,  Delalandii)  and  9th  (E  tuberculatus)  are  time 
ToQcopneustes,  now  referred  to  Toxocidaris  by  A. Agassiz;  the  6th, 
11th,  12th,  and  13th  are  doubtful  species,  the  last  fossil 

It  is,  therefore,  evident  that  if  Toxopneustes  be  taken  in  its  original 
sense,  when  first  described,  it  must  be  restricted  to  that  group  having 
T,  tuberctdcUus  as  its  type,  a  group  apparently  equivalent  to  Toxo- 
cidaris A,  Agassiz,  which  is  represented  by  several  East  Indian  and 
Pacific  Ocean  species,  as  well  as  by  two  species  upon  the  Pacific  coast 
of  N.  America  (7!  mexicana  and  T  franciscana).  These  species  have 
the  characters  originally  assigned  to  Toxopnefustes  in  an  eminent 
degree,  while  to  E,  pileolus,  as  now  understood,  neither  the  name 
nor  description  would  apply.  Therefore  there  seems  to  be  grave 
objections  against  restricting  it  to  the  latter  species,  and  its  allies, 
even  were  it  certain  that  the  species  now  known  as  Boletla  pileolus, 
was  the  one  referred  to  as  Echinus  pileolus,  without  authority. 

Euryechinus  imbecillis  Vernii. 

?  Echinus  gibbosw  Yal  MS. ;  ?  Echinus  (Toxopneustes)  gibbosus  Agassiz,  Catal.  Bais. 
Euryechinus  gibbosus  VerriU,  Proc.  Boston  Soc»  Nat  Hist,  x,  p.  341,  1866.         • 

This  species  was  found  thrown  upon  the  beach  abundantly  at  Cal- 
lao  and  Paita,  Peru,  by  Mr.  Bradley.     At  the  latter  locality  living 
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specimens  were  obtained  at  low-water.  JS,  gibbosus  was  originally 
described  from  the  Galapago  Islands. 

The  larger  specimens  have  a  test  about  2  inches  in  diameter,  and 
1  in  height ;  spines  '9  long ;  diameter  of  actinal  area  '7  ;  of  abactinal 
area,  including  genital  plates,  *6. 

The  form  is  rather  depressed,  the  abactinal  area  somewhat  sunken, 
the  sides  regularly  arched,  the  lower  surface  nearly  flat.  The  test 
is  rather  thin.  The  actinal  area  is  small,  with  slight  cuts.  The  am- 
bulacral  zones  are  nearly  as  broad  as  the  interambulacral,  and  slightly 
elevated  above  them.  The  poriferous  zones  are  broad,  becoming  a 
little  wider  beneath ;  the  pores,  arranged  in  oblique,  slightly  curved 
rows  of  four  or  five  pairs  above,  form  on  the  lower  surface  more  trans- 
verse and  nearly  straight  rows  of  four  pairs,  with  rows  of  very  small 
tubercles  intervening.  The  ambulacra  have  two  rows  of  primary 
tubercles,  with  an  irregular  median  row  of  small  tubercles  between 
them.  The  interambulacra  have  two  primary  rows  of  somewhat 
larger  tubercles,  midway  between  the  sides  and  median  line,  and 
a  row  of  smaller  ones,  on  each  side,  bordering  the  poriferous  zones, 
and  a  median  double  row  of  alternating  tubercles  of  still  smaller 
size.  The  genital  plates  are  small,  broader  than  long,  uniting  so  as 
to  separate  the  small  ocular  plates  from  the  anal  area.  Madreporic 
plate  small,  transversely  oval.  Spines  not  very  numerous,  long^ 
slender,  with  fine  longitudinal  striations,  the  ribs  crossed  by  fine 
lines.  Color,  in  alcohol,  dark  purplish  brown,  when  dry  test  often 
variegated  with  light  green  and  whitish ;  spines  dark  green,  often 
tipped  with  purple. 

Nearly  every  specimen  examined  is  irregular  in  the  form  of  the 
shell  above,  near  the  abactinal  area,  which  is,  also,  generally  distor- 
ted or  enlarged  on  one  side,  where  the  shell  is  thinner.  This  distor- 
tion, which  often  amounts  to  gibbosity,  is  irregular  and  inconstant, 
and  is  caused  by  a  parasitic  crustacean  (Fahia  Chilensis  Dana)  allied 
to  the  Pinnotheres^  which  inhabit  oysters  and  other  bivalve  mollusca. 
This  curious  parasite*  appears  to  force  an  entrance  into  the  anal  orifice 
when  quite  small,  and,  having  effected  a  permanent  lodgment  there, 
causes  a  dilation  and  malformation  of  the  intestine,  which  eventually 
forms  a  large  membranous  cyst  or  sac,  often  in  the  larger  specimens 
extending  from  the  summit  to  the  lower  side  of  the  shell,  along  one 
side,  to  which  it  is  attached  by  fibrous  tissues.  In  one  instance  the 
cyst  was  an  inch  in  length  and  nearly  half  an  inch  in  diameter,  en- 
closing a  female  crab  of  corresponding  size,  with  large  numbers  of 
eggs  attached  to  its  abdominal  appendages.      A  large  opening  is 

*  Pitmaxodes  hiriipes  Heller,  appears  to  be  the  same  species. 
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always  maintained  externally,  out  of  which  the  claws  of  the  crab  may 
be  thrust,  but  is  apparently  not  large  enough  to  allow  it  to  go  en- 
tirely out,  when  fully  grown.  By  this  parasite  the  anal  area  is  so  dis- 
torted and  displaced  that  among  ninety  specimens  I  have  not  found 
one  in  which  it  is  in  its  natural  state,  every  specimen  giving  evidence, 
by  distortion  or  otherwise,  of  having  been  infested  by  it  But  as 
most  of  these  were  found  dead  upon  the  beach  it  is  probable  that  they 
were  individuals  that  had  been  killed  or  weakened  by  the  parasite, 
while  specimens  unattacked  by  them  may  be  found  in  deeper  water. 

It  is  probable  that  the  irregularity  or  gibbosity  of  the  Echinus 
gihbosua  Val.  was  caused  by  the  same  or  a  similar  parasite,  but 
whether  that  name  applies  to  the  present  species  of  Euryechinns  I 
am  unable  to  determine,  the  description  being  too  imperfect  for  relia- 
ble identification.  But  should  it  prove  to  be  the  same,  the  name  is 
inapplicable,  referring  only  to  an  accidental,  or  diseased  condition, 
which  is  not  constant  even  in  the  diseased  specimens.  For  these 
reasons  I  have  thought  it  necessary  to  apply  a  new  name  to  the  pres- 
ent species. 

The  original  description  of  jE  gihhosiie  is  as  follows:*  "Esp^ce 
irr^guli^re  voisine  de  VE,  lividtis  par  les  details  de  son  test.  Quatre 
paires  de  pores  16g5rement  arqu6es.  Des  iles  Gallapagos, — Mus., 
Paris.'' 

The  Euryechinits  imheciUis  can  scarcely  be  said  to  be  near  E.  livi- 
dvs  in  the  character  of  the  test,  since  in  the  latter  there  are  eight  or 
ten  rows  of  subequal  interambulacral  tubercles,  which  are  larger  and 
far  more  numerous  than  in  this  species,  besides  many  other  differen- 
ces. It  approaches  much  more  nearly,  in  the  character  of  its  test  and 
arrangement  of  its  tubercles,  E,  Drdbachiensis  and,  especially,  E. 
graniUcUtis  Verrill,  of  the  coast  of  New  England,  but  is  quite  dis- 
tinct from  all,  in  the  thinness  of  its  test ;  in  its  smaller  and  weaker 
genital  and  ocular  plates,  and  larger  size  of  the  anal  area  and,  conse- 
quently, of  its  abactinal  system ;  in  the  flatness  of  the  lower  surface 
and  somewhat  widened  poriferous  zones ;  fewer  tubercles ;  and  more 
slender  spines. 

Toxopneustes  »p. 

Tbxocidaris  mexieama  A.  Ag.,  Bulletin  M.  C.  Z.,  p.  22,  1863,  (no  description). 

Mr.  Agassiz  has  identified  a  specimen  from  Acapulco,  in  the  Mus- 
eum of  Comparative  ZoOlogy,  as  the  Heliocidaris  Meadcana  Ag. 
The  latter  species  was  originally  described  (CataL  Rais.)  as  coming 
from  Vera  Cruz.    Dr.  Ltltken  refers  it  to  Echinometra.    In  our  col- 

*  Agassiz  and  Desor,  CataL  Rais.,  in  Ann.  des  ScL,  vi,  p.  367,  1846. 
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lection  there  are  two  specimens,*  received  from  the  Boston  Soc.  Nat. 
Hist.,  and  collected  by  different  persons,  labeled  "  Gulf  of  Mexico  ?" 
which  I  have  considered  the  Heliocidaris  Mexicana  Agassiz.  But 
these  belong  to  the  genus  Anthocidaris  of  Latken.  Should  this 
identification  prove  correct,  the  name,  Anthocidaris  mexicana^  may 
be  applied  to  this  species,  while  the  species  from  Acapulco,  since  it 
apparently  belongs  to  a  distinct  genus,  might  be  allowed  to  retain  the 
same  specific  name,  but  until  described  this  name  can  only  be  consid- 
ered as  provisional,  and  not  entitled  to  priority.  For  these  reasons 
I  leave  this  species  without  a  name,  for  the  present. 

E^chinometra  rupiOOla  a.  Agassiz,  Bulletin  M.  C.  Z.,  p.  21,  1863. 

Mr.  Bradley  sent  numerous  examples  of  this  species  from  Panama 
and  the  Pearl  Islands,  where  it  occurs  on  the  reefs  at  low-water  mark, 
and  in  rocky  pools.  It  has  the  habit  of  forming  excavations  in  the 
rocks  in  the  same  manner  as  Euryechinvs  lividus  of  Europe,  most  of 
the  larger  specimens  occurring  in  such  cavities.  He  also  obtained 
specimens  at  La  Union,  San  Salvador,  and  Zorritos,  Peru.  From  the 
latter  locality  the  specimens  are  very  large  and  beautiful 

Our  largest  specimen  measures,  in  the  greater  diameter  of  its  test, 
3*2  inches ;  smaller  diameter  2 -8  ;  height  1*5  ;  diameter  of  actinal  open- 
ing 1*1 ;  of  abactinal  area,  including  genital  plates,  '45.  The  spines  are 
variable  in  length  ;  usually  the  longest,  in  large  specimens,  are  from 
1  to  1*5  inches  long.  In  a  specimen  having  the  test  1*5  inches  in  di- 
ameter some  of  the  spines  are  1*6  long. 

The  test  is  broad  oval,  or  subcircular,  depressed  above,  regularly 
arched  on  the  sides,  rather  flat  beneath.  Actinal  cuts  deep  and  nar- 
row. Interambulacral  zones  are  a  third  wider  than  the  ambulacral, 
with  at  least  six  rows  of  large  tubercles,  those  in  the  next  to  the 
outer  one  largest,  continuing  to  the  genital  plates.  Ambulacra  with 
four  rows  of  smaller  tubercles,  those  of  the  two  median  rows  largest 
and  regularly  arranged,  about  equal  in  size  to  those  in  the  outer  row 
of  the  interambulacra.  In  the  largest  specimen  there  are  24  ambula- 
cral, and  18  interambulacral  tubercles  in  the  principal  rows.  Porifer- 
ous zones  rather  wide,  with  seven  or  eight  pairs  of  pores  in  well 
curved  arcs.  The  upper  pair  in  each  arc  is  between  the  outer  and 
median  rows  of  ambulacral  tubercles.  Genital  plates  of  moderate 
size,  outward  edge  acutely  angular,  openings  large ;  ocular  plates 
reaching  the  anal  area.  Spines  slender  for  this  genus,  regularly  taper- 
ing to  the  acute  ends,  more  equal  in  size  than  usual,  the  second  series 
being  less  numerouTs.     Color  dark  purple  throughout. 

*  Mr.  A.  Agassiz  considers  these,  Echinometra  plana  A.  Ag., — Reprint 
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Echinometra  Van  Bninti  A.  Agassiz,  op.  cit,  p.  21. 

Several  large  specimens  of  this  species,  collected  at  Cape  St.  Lucas 
by  J.  Xantus,  have  been  presented  by  the  Smithsonian  Institution. 
The  examples  originally  descnbed  were  from  Acapulco. 

The  largest  specimen  has  a  test  2  inches  across  the  longest  diam- 
eter; 1*7  wide;  '8  high;  actinal  opening  '85  in  diameter;  longest 
spines,  which  are  somewhat  broken  at  the  end,  1*6. 

In  the  form  of  the  test  this  species  resembles  the  preceding,  but  it 
is  often  even  more  depressed.  The  interambulacra,  in  a  specimen 
1'6  inches  in  diametar,  have  two  rows  of  large  primary  tubercles, 
with  a  row  of  much  smaller  ones  outside  of  them  on  each  side,  bor- 
dering the  ambulacra,  and  two  imperfect  median  rows  of  similar 
secondary  tubercles.  The  ambulacra  have  two  rows  of  tubercles, 
which  are  smaller  than  the  principal  tubercles  of  the  interambulacra. 
The  poriferous  zones  are  very  narrow  on  the  upper  surface,  having 
nearly  vertical  arcs  of  about  seven  pairs  of  pores ;  on  the  lower  side 
the  arcs  become  more  nearly  transverse,  and  the  zones  are  much 
wider.  The  genital  plates  are  less  acute  outwardly,  and  less  promi- 
nent than  in  the  preceding  species.  The  spines  are  large  and  strong, 
and  when  perfect  taper  to  a  sharp  point.  They  seldom  equal  in 
length  the  greatest  diameter  of  the  test.  Color,  dried  from  alcohol, 
deep  ashen  brown,  or  purplish. 

This  species  may  be  easily  distinguished  from  M  rupicola  by  the 
fewer  and  larger  interambulacral  tubercles ;  stouter  spines ;  and  the 
very  narrow  poriferous  zones  above,  with  their  rapid  dilation  beneath. 

Encope  ocoidentalis  VerriiL 

B>ncopt  tetrapora  Agassiz,  Monog.  d'Ech.,  Scutelles,  p.  49,  Tab.  lOo.  figs.  1-3,  1841. 
{non  Qinelin). 

Plate  X,  figures  4,  4^ 

Numerous  specimens  of  this  species  are  in  our  museum,  which  were 
dredged  in  the  Bay  of  Panama  in  5  to  8  fathoms,  shelly  bottom,  by 
Mr.  Bradley.  He  also  obtained  one  large  specimen  at  Zorritos,  Peru. 
The  specimen  described  by  Prof.  Agassiz  came  from  the  Galapago 
Islands. 

The  largest  specimen  is  6*5  inches  long ;  with  the  extreme  breadth 
5*7 ;  height  '6  ;  from  center  to  anterior  opening  1*9 ;  to  anterior-late- 
ral 1*8;  to  posterior-lateral  2  ;  to  posterior  1*5 ;  from  center  to  ante- 
rior margin  2*6 ;  to  posterior  margin  2*9  ;  from  center  to  end  of  ante- 
rior ambulacral  rays  1*7  ;  of  lateral  1*6  ;  of  posterior  1-72;  breadth 
of  anterior  ray  '67  ;  its  median  region  '3 ;  breadth  of  lateral  '7 ;  its 
middle  '35  ;  breadth  of  one  of  the  posterior  pair  '7  ;  the  middle  area 
•8  ;  length  of  posterior  foramen  •<  6 ;  cjenter  of  mouth  to  anus  '66. 
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Test  much  depressed,  becoming  gradually  very  flat  toward  the 
margin;  highest  part  at  the  middle  of  the  anterior  ambulacrum. 
Margin  broadly  rounded  posteriorly,  the  widest  place  opposite  the 
middle  of  the  posterior  ambulacra ;  sides  wavy,  converging  somewhat 
toward  the  anterior  side,  which  is  slightly  emarginate  in  the  middle. 
The  posterior  opening  is  rather  oblong,  relatively  nearer  to  the  center 
than  in  most  species ;  the  other  openings  are  elliptical,  the  anterior 
one  shortest.  The  rays  are  broad,  shorter  than  usual,  especially  the 
anterio-lateral  pair.  The  genital  openings  are  large,  and  form  a 
regular  pentagon.  The  anal  opening  is  situated  about  midway  be- 
tween the  mouth  and  posterior  foramen.  The  sulcations  of  the  lower 
surface  are  very  distinct  and  much  branched. 

Color  deep  reddish  brown,  or  dark  greenish  brown. 

This  species  can  readily  be  distinguished  from  M  emc^gincUay  and 
its  varieties,  and  JE  Michelini  of  the  West  Indies,  by  its  broader 
form,  narrowing  anteriorly;  by  the  relatively  broader  and  more 
equal,  ambulacra ;  and  by  the  position  of  the  posterior  foramen,  it 
being  half  its  length  nearer  the  center  than  the  posterio-lateral  ones. 

Dr.  Ltltken,  apparently  with  good  reason,  refers  the  Echirvus  tetror 
pora  Gmelin  to  the  JE  ema/rginata  of  the  West  Indies.  Our  species 
appears  to  be  the  one  well  figured  and  described  by  Prof  Agassiz 
under  the  former  name,  and  will,  therefore,  require  a  new  designation. 

The  specimen  figured  by  Agassiz  is  smaller  than  any  of  ours,  and 
had  the  posterio-lateral  lunules  still  open,  while  in  all  the  specimens 
that  I  have  seen  they  are  completely  closed,  unless  opened  by  reason 
of  some  injury. 

Encope  graudis  Agassiz,  op.  cit.,  p.  37,  Tab.  6. 

Two  specimens,  apparently  belonging  to  this  species,  are  in  our  col- 
lection, one  of  which,  received  from  the  Boston  Society  of  Natural 
History,  is  labeled  as  coming  from  the  Gulf  of  California,  and  the 
other,  presented  by  Mr.  Horace  Mann,  was  obtained  by  him  from 
Mr.  Pease,  with  several  other  characteristic  Panamic  and  Califomian 
Echinoderms,  but  without  any  authentic  locality.* 

The  latter  agrees  perfectly  with  the  figure  and  description  by  Agas- 
siz. The  origin  of  his  specimen  is  unknown,  but  it  was  supposed  to 
have  come  from  the  Antilles.  Owing  to  lack  of  perfectly  authentic 
localities,  I  prefer  to  avoid  confusion  and  possible  error  by  omitting 
descriptions  until  more  authentic  specimens  can  be  obtained. 

*  Several  dozens  of  large  and  fine  specimens  baye  recently  been  sent  from  La  Pas 
bv  J.  Pedersen, — Reprint 
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Astridypeus  VerriH  gen.  noT. 

Ambulacral  star  as  in  Encope;  four  genital  openings,  the  posterior 
one  wanting,  as  in  MeUita;  with  five  lonules  or  perforations  in  the 
prolongations  of  the  ambulacra,  as  in  Encope;  but  destitute  of  any 
perforation  or  indentation  in  the  posterior  interambulacrum,  like 
LobophorcL.  Anal  opening  round,  about  midway  between  the  mouth 
and  margin.  Salcations  of  the  lower  side  more  simple  than  in  JEncope^ 
a  primary  branch  passing  along  close  to  the  openings,  on  each  side, 
and  sending  off  numerous  inconspicuous  branches  to  the  interambul- 
acra.    Actinal  opening  as  in  En^ope, 

This  genus  presents  a  remarkable  combination  of  characters  belong- 
ing to  other  allied  genera,  but  has  an  assemblage  of  characters  entirely 
unique.  It  appears  to  be  most  nearly  allied  to  Lobophora^  from  which 
it  differs  chiefly  in  possessing  five  ambulacral  lunules  or  openings, 
instead  of  but  two ;  and  in  the  sulcations  of  the  lower  surface. 

Astriclyi)eus  Mannii  Vemii,  ep.  nov .♦ 

Test  subcircular,  about  as  long  as  broad,  with  the  posterior  side 
slightly  truncate,  and  a  slight  prominence  of  the  edge  opposite  each 
opening.     Summit  central,  considerably  elevated. 

Length  4'2 ;  breadth  the  same ;  height  *65 ;  from  center  to  anterior 
opening  1*2;  to  the  lateral  ones  1*1;  to  end  of  anterior  ambulacral 
ray  1*2 ;  to  lateral  '98 ;  breadth  of  interior  ambulacral  ray  "42 ;  of  its 
median  area  '16 ;  of  the  anterior  lateral  '45 ;  its  median  area  *2 ;  length 
of  three  anterior  openings  *6;  breadth  *18;  length  of  posterior  open- 
ings '1\  breadth  '18;  center  of  mouth  to  anal  opening  1  inch;  from 
the  latter  to  the  margin  the  same. 

The  anterior  ray  of  the  ambulacral  rosette  is  a  little  longer  and 
narrower  than  the  others,  with  the  widest  part  near  the  end,  which 
is  not  closed ;  lateral  rays  nearly  equal  in  length,  the  anterior  pair  a 
little  wider,  increasing  in  width  to  near  the  end,  which  is  broad  and 
rounded.  Openings  oblong,  the  posterior  pair  a  little  longer.  Anal 
opening  nearly  circular,  midway  between  the  mouth  and  margin. 

Locality  West  Coast  of  North  America  (t).     (Japan, — Reprint). 

The  single  specimen  of  this  curious  species  was  presented  by  Mr. 
Horace  Mann,  of  Cambridge,  Mass.,  in  honor  of  whom  I  have  named 
it.    It  was  obtained  by  him,  with  several  other  West  Coast  Echino- 

*  Br.  F.  H.  Troflchel  has  well  described  and  figured  this  speoies  under  the  name  of 
CrufMun  groMana  in  Niederrh.  Geaells.  fhr  Natuig.  und  HeUkunde,  Universitftt  Bonn, 
Aug.  3,  1868,  p.  1,  PL  L  In  Archiy  fhr  Naturg.  1869,  p.  52,  he  has  identified  it  with 
our  species  and  described  specimens  fh)m  Japan  (E.  von  MartensX — Reprint 

TBAKa  CoKiraoTiouT  AoAD.,  Vol.  I.  40  Juni,  1867. 
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derms  *  from  Mr.  Pease  of  the  Sandwich  Islands.  Its  origin  is  entirely 
doubtful  It  is  destitute  of  spines  and  in  the  same  state  of  preserva- 
tion as  a  Dench'oster  excerUricuSy  which  came  with  it 

EohinOglyOUS  Stokesii  Gray;  A.  Ag,  BuUetin  M.  C.  Z.,  p.  2«,  1863. 

Enoope  Stokesii  Agassiz,  Mon.  Scutelles,  p.  59,  Tab.  6a,  figs.  1  to  8,  1841;  Lutken, 
Bidrag  til  Kundskab.  om  Echin.,  p.  66,  1864. 

This  species  was  found  abundant  on  a  sandy  beach  near  Panama, 
at  low-water  mark.  Dr.  Ltltken's  specimens  were  from  Punta  Arenas, 
whence  he  has  sent  examples  to  us.  It  has  also  been  described  from 
Guayaquil  and  the  Galapago  Islands. 

The  larger  specimens  from  Panama  are  two  inches  long;  2*15 
broad ;  '26  high  at  center ;  from  center  to  end  of  anterior  ambulacral 
ray  -66 ;  to  end  of  anterior-lateral  '6 ;  posterior-lateral  '48 ;  center  to 
genital  openings  '08 ;  width  of  anterior  ambulacral  ray  '26 ;  its  cen- 
tral area  •!  1 ;  width  of  the  four  lateral  rays  '27 ;  central  area  -1 1 ;  cen- 
ter to  anterior  lunule  '8 ;  to  anterior-lateral  -73 ;  to  posterior-lateral  '67 ; 
to  posterior  perforation  '68 ;  its  length  '2 ;  breadth  *1 ;  mouth  to  anal 
opening  '42.  The  form  is  nearly  circular,  the  posterior  interambula- 
crum  usually  slightly  truncated.  Lower  surface  flat,  upper  side  most 
elevated  at  the  center  of  the  rosette,  which  is  behind  the  middle ;  test 
rather  thin  and  brittle.  Six  lunules  or  perforations,  the  posterior  one, 
even  in  very  young  specimens,  is  a  rounded  oblong  perforation,  in 
the  adult  specimens  becoming  twice  as  long  as  wide ;  the  lateral  ones 
appear  at  first  as  shallow  notches  in  the  edge,  which  gradually  become 
narrow,  long  or  oval,  and  in  the  larger  specimens  all,  except  the  ante- 
rior one,  become  closed  at  the  edge.  In  young  specimens  the  poste- 
rior-latei-al  notches  appear  first,  the  anterior  one  not  being  apparent 
in  a  specimen  '6  of  an  inch  in  diameter ;  in  the  larger  specimens  its 
outer  edges  are  in  contact  and  doubtless  finally  unite.  Ambulacral 
rays  short  and  broad,  a  little  elevated  above  the  general  surface ;  the 
anterior  odd  one  longer  and  narrower  than  the  others ;  posterior  pair 
shortest,  but  about  equal  in  width  to  the  anterior  pair ;  along  the 
middle  of  each  there  is  a  narrow  naked  line.  Genital  openings  usually 
five,  large  and  regular,  sometimes  the  posterior  one  is  double  or  irreg- 
ular. Spines  of  the  upper  surface  crowded,  uniform,  very  slender, 
enlarged  or  clavate  at  the  tips;  the  edge  fringed  with  larger  and 

*  The  species  reoeived  in  this  collection  are  as  follows:  Imckia  tm/asdaUa  Qn,yy 
NidoreUia  armata  Qraj,  Oreaster  ocdderUaHs  Yerrill,  HeUaster  Kubiniji  Xant,  Oukita, 
sp.,  Dendratter  exomirieua  Ag.,  Encope  grandia  Ag.,  jR  occidtfUalia  V.,  AMtriciypeua 
McmniUY. 
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longer  ones,  not  clavate ;  lower  surface  with  three  kinds,  the  median 
region  of  each  interambulacnim  with  crowded  spines,  which  are  longer 
and  stouter  than  those  of  other  parts  and  slightly  enlarged  toward 
the  ends;  on  the  median  area  of  the  ambulacra,  in  line  with  the 
lunules,  the  spines  are  similar  in  form,  but  much  fewer  and  smaller ; 
between  these  two  kinds  the  surface  is  covered  with  very  small  crowded, 
clavate  spines,  similar  to  those  of  the  upper  surface,  but  less  enlarged 
at  the  tips.     Color,  when  dried,  dull  greenish  brown. 

Mellita  Pacifica  Veniii,  sp.  nov. 

A  depressed,  subcircular  species,  with  six  perforations ;  allied  to  M 
Kexapora^  but  having  a  large,  round  posterior,  and  small,  narrow 
ambulacral  perforations ;  spines  of  the  upper  side  short  and  crowded. 

Length,  not  including  spines,  2 '2  inches;  greatest  breadth  2*3; 
height  -25;  from  center  to  end  of  anterior  ambulacral  ray  'SS;  to 
end  of  anterior-lateral  -65 ;  of  posterior-lateral  -61 ;  width  of  anterior 
ambulacral  ray  '27;  its  central  area  '13;  of  anterior-lateral  -25;  its 
central  area  '12;  of  posterior  lateral  -26;  its  central  area  '10;  from 
center  to  anterior  perforation  '83 ;  to  anterior-lateral  -81 ;  to  posterior- 
lateral  -8 ;  to  posterior  -4 ;  length  of  latter  '26 ;  its  width  -2 ;  mouth 
to  anal  opening  *25 ;  length  of  marginal  spines  *15. 

The  outline  is  nearly  circular ;  broadest  a  little  behind  the  center, 
where  the  outer  edges  of  the  posterior-lateral  interambulacra  are 
somewhat  prominent  beyond  the  rest  of  the  outline ;  center  of  abac- 
tinal  rosette  a  little  behind  the  middle ;  edges  thin.  The  five  ambu- 
lacral perforations  are  small  and  narrow,  elliptical ;  the  posterior  one 
is  large  and  broad  oval ;  its  inner  half  within  the  ends  of  the  posterior 
ambulacral  rays.  The  ambulacral  rays  are  elongated-oval ;  the  poste- 
rior pair  longest ;  the  anterior-lateral  pair  shortest ;  each  with  a  well, 
marked  naked  median  line.  Plates  of  the  upper  surface  relatively 
more  numerous  than  in  Jf.  hexapora^  and  narrower  in  the  direction  of 
the  radii ;  four  ambulacral  plates  intervening  between  the  perforations 
and  the  ends  of  the  rays,  while  in  M.  hexapora  of  similar  size  there 
are  but  two.  Spines  of  the  upper  surface  close  and  short,  slender  at 
base,  with  greatly  enlarged,  rounded  tips;  those  of  the  marginal 
fringe  long,  tapering,  often  acute ;  those  of  the  median  regions  of  the 
interambulacra  are  similar  in  form  to  those  of  the  margin,  but  much 
more  slender  and  delicate ;  those  of  the  areas  enclosed  by  the  primary 
radiating  grooves  are  very  small  and  slender,  not  clavate. 

Color,  deep  green  when  dried. 

Zorritos,  Peru,  at  low-water  mark, — F.  H.  Bradley. 
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This  species  is  allied  to  M.  hexapora  of  the  West  Indies,  but  the 
latter  is  very  distinct  in  the  form  of  the  posterior  perforation,  which 
is  much  more  elongated  and  narrow,  in  adult  specimens;  in  the 
ambulacral  perforations,  which  are  longer  and  larger;  in  the  smaller 
number  aad  larger  size  of  the  plates  of  the  upper  surface ;  in  the 
longer  spines  of  the  upper  surface,  which  have  smaller  tips ;  in  the 
broader  posterior-ambulacral  rays ;  and  in  the  more  angular  outline, 
which  is  distinctly  truncate  posteriorly. 

Mr.  A.  Agassiz  has  mentioned  by  name  M.  long\fis8a  Mich.,*  as 
coming  from  Panama  (Bulletin  M.  C.  Z.),  but  whether  his  specimens 
are  the  same  as  the  species  here  described  I  am  unable  to  say,  not 
having  seen  them.  Dr.  Ltttken  refers  M,  longifissa  Mich.,  described 
without  locality,  to  M,  pentapora^  with  which  it  appears  to  agree  far 
more  nearly  than  with  M,  Pacyfica.  K  the  specimens  of  Mr.  Agassiz 
prove  to  be  distinct  from  our  own,  they  probably  will  belong  to  a 
Pacific  representative  of  M^pentapora,  while  M.  Facyka  is  the  ana- 
logue of  Jf.  hexapora. 

StoloniclypeUS  rotundas  A.  Agassiz,  Bulletin  M.  0.  Z.,  p.  26,  1863. 
Clypeaster  Jhiaei  Llltken,  op.  dt,  p.  132.  1864. 

Mr.  Bradley  collected  numerous  specimens  of  this  species  in  Pan- 
ama Bay,  on  shelly  bottom  in  6  to  8  fathoms,  with  Encope  occidentals 
and  Lytechinvs  roaeus.  Mr.  Agassiz  collected  his  specimens  at  Aca- 
pulco.    Dr.  LUtken's  example  was  from  Panama. 

One  of  the  largest  specimens  is  5*4  inches  in  its  longest  diameter; 
4*9  broad  at  the  middle ;  *75  high  at  center ;  *3  at  margin ;  from  center 
to  end  of  posterior  lateral  ambulacral  rays  1*52 ;  breadth  of  same  *8 ; 
of  median  area  *52 ;  center  to  posterior  margin  2*8 ;  to  anterior  mar- 
gin 2*6  The  test  is  thin,  somewhat  oblong,  depressed,  except  at  the 
center,  which  is  a  little  elevated.  The  margin  is  slightly  undulated, 
curving  somewhat  inward  at  the  interambulacral  zones,  and  extend- 
ing farther  out  in  broad,  slightly  prominent  lobes  at  the  ambulacra, 
which  are  about  three  times  as  broad  as  the  interambulacra  at  the 
margin.  The  posterior  portion  of  the  test  is  somewhat  broader  than 
the  anterior ;  a  slight  lobe  on  the  posterior  margin,  opposite  the  anal 
opening,  which  is  circular  and  close  to  the  edge.  Ambulacral  rays 
broad,  subequal,  forming  a  very  regular  rosetta  The  anterior  one 
slightly  narrower,  and  the  anterior  lateral  pair  slightly  shorter  than 
the  posterior  pair.  The  genital  pores  are  close  to  the  center,  in  the 
angles  of  a  small  pentagon.    The  ocular  openings  are  scarcely  visi- 

*  Specimens  of  this  species  have  been  reoeiyed  from  Gulf  of  California  and  Nica- 
ragua^^Beprint 
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ble  to  the  unaided  eye,  nearer  to  the  center  than  the  genital  pores. 
Spines  uniformly  crowded  above  and  beneath,  short  and  slender,  the 
larger  ones  of  the  upper  surface  mostly  with  slightly  enlarged  tips. 
Color,  in  alcohol,  dark  ash-brown. 

This  species  is  allied  to  8.  prostratus  (Rav.  sp.)  of  the  West  Indies, 
but  has  a  thinner  margin,  broader  ambulacra,  a  larger  rosette,  and  a 
thinner  test. 

PygOrhyHChuS  PacifioUS  (Ag.  MS.)  A.  Agassiz,  BuUetin  M.  C.  Z.,  p.  27. 

We  have  received  from  the  Museum  of  Comparative  Zo6logy,  two 
specimens  of  this  very  interesting  species,  collected  by  Mr.  A.  Agassiz 
at  Acapulco ;  and  young  specimens,  from  the  Smithsonian  Institution, 
collected  at  Cape  St.  Lucas  by  J.  Xantus. 

One  specimen  is  1*8  inches  long;  1*4  broad;  '9  high;  from  center 
to  anterior  margin  1 ;  to  posterior  margin  1'22 ;  to  anal  orifice  '9 ;  to 
end  of  anterior  ambulacral  ray  '75 ;  to  end  of  anterior-lateral  '7 ;  to 
end  of  posterior-lateral  '8;  width  of  ambulacral  rays  "IS;  the  median 
area  -1 ;  width  of  actinal  opening  '2;  length  'IS.  Another  specimen 
is  1-9  long;  1'6  wide;  1  high. 

Test  thin,  concave  beneath,  the  sides  most  prominent  opposite  the 
mouth ;  above  regularly  arched  except  at  the  anal  region ;  marginal 
outline  oblong,  the  ends  obtusely  rounded,  the  posterior  portion 
broadest.  Anal  area  transversely  oval,  situated  in  a  depression  above 
the  margin.  Ambulacral  rays  nearly  equal  in  width,  the  posterior 
ones  longest;  the  anterior  poriferous  zones  in  the  anterior-lateral 
ambulacra  and  the  posterior  zone  in  the  posterior  ones,  shorter  and 
narrower  than  the  others.  From  the  ends  of  the  ambulacral  rays  two 
single  rows  of  pores  may  be  traced  around  to  the  mouth,  in  most  of 
the  ambulacra.  The  actinal  opening  is  wider  than  long,  with  five 
angles  alternating  with  prominent  lobes.  One  of  the  angles  is  on  the 
anterior  side,  with  a  lobe  opposite.  A  rosette  of  pores  surrounds  the 
mouth,  each  ray  having  two  short  rows  of  double  pores  and  two  rows 
of  few,  larger,  single  pores  within  them,  and  in  the  center  another 
very  short  row  of  double  pores,  the  pair  next  the  mouth  larger.  1  he 
"  naked  space "  beneath  is  broadest  anteriorly,  enclosing  the  mouth, 
and  narrowing  posteriorly.  In  life  it  is  covered  by  minute  spines. 
The  spines  of  the  upper  surface  are  short  and  delicat^  crowded ;  on 
the  sides  of  the  lower  surface  they  are  longer  and  larger,  tapering, 
sharp  at  the  ends,  longitudinally  fluted.  Tubercles  of  the  upper  side 
small  and  regular;  on  the  lower  surface  they  are  larger  and  sunken 
on  the  lateral  parts;  very  small  and  unequal  on  the  median  area. 
Genital  openings  four,  near  the  center.  Color,  when  dried,  brownish 
yellow.    In  alcohol,  darker  yellowish  brown. 
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In  form  and  general  appearance  this  species  resembles  Ccusididus 
Carribcearum  Lamk.,*  of  the  West  Indies.  The  positions  of  the 
mouth  and  anal  openings  are  nearly  the  same,  and  the  latter  is  situated 
in  a  similar  transverse  depression  surmounted  by  an  arched,  lip-like 
projection  of  nearly  the  same  form,  in  each. 

The  Cassidultis  differs,  however,  in  several  structural  features  of 
importance, — such  as  the  number  and  arrangement  of  the  pores  in 
the  rosette  around  the  mouth,  and  in  not  having  the  pairs  of  pores 
in  the  dorsal  rosette  connected  by  transverse  grooves,  which,  in  P. 
Facifica^  are  deep  and  conspicuous  and  separated  by  rows  of  small 
tubercles. 

Brissus  obesus  Vemll,  sp.  nov. 

Closely  allied  to  B.  columbaria  of  the  West  Indies,  and  B,  ScillcB, 
Mediterranean,  especially  to  the  latter,  from  which  it  differs  chiefly  in 
its  proportions  (as  seen  in  profile)  and  the  position  of  the  vertex. 

The  largest  specimen  is  2  inches  long ;  1-66  broad ;  1*15  high,  at  the 
most  elevated  point;  1'36  from  abactinal  center  to  posterior  margin; 
•92  to  anterior  margin ;  "dS  to  end  of  anterior-lateral  ambulacra ;  '80 
to  end  of  posterior ;  '65  to  end  of  anterior  odd  one  (where  crossed  by 
fasciole);  sub-anal  fasciole '75  broad,  -25  long;  "plastron"  1*20  long; 
•70  broad  at  posterior  end ;  mouth  "40  broad. 

Viewed  from  above  the  form  is  regularly  ovate,  except  the  narrower, 
posterior  end,  which  is  somewhat  truncate  and  slightly  emarginate 
at  the  anal  area.  Distance  from  abactinal  area  to  posterior  end  one 
and  a  half  times  that  to  anterior  end.  The  abactinal  region  is  smaU 
and  scarcely  depressed.  The  posterior  interambulacrum  is  elevated 
and  swollen  from  its  origin  to  the  anal  area,  and  subcarinated  be- 
tween the  posterior  ambulacra,  causing  the  latter  to  appear  unusually 
sunken.  The  region  in  front  of  the  anterior  lateral  ambulacra  is 
regularly  and  pretty  uniformly  rounded,  lacking  the  flattened,  some- 
what depressed  anterior  area  seen  in  B.  SciUce^  and  bears  larger 
tubercles  than  the  rest  of  the  test,  as  in  the  allied  species.  The  ante- 
rior odd  ambulacrum  is  very  narrow  and  scarcely  depressed,  with 
rather  indistinct  pores.  Those  of  anterior  pair  are  moderately  long, 
lanceolate,  nearly  transverse,  their  ends  curving  somewhat  toward 
the  anterior  end.     Posterior-lateral  ambulacra  longer  than  anterior 

*  This  species,  which  has  recently  been  referred  to  Rhyncopygus  hj  Dr.  Liitken,  was 
the  tjrpe  of  the  genus  Caasidulus  when  it  was  first  established  in  the  Syst^me  des 
Animaux  sans  Yert^res,  p.  348,  1801.  Therefore  it  seems  most  proper  to  restrict  the 
genus  Oamdidus  to  species  like  this. 

(This  name  is  preoccupied  in  mollusca.  Mr.  A.  Agassiz  has  recently  united  this  aiid 
Pacificus  in  a  new  genus,  Rhyncholampas^  Bulletin  M.  C.  Z.,  p.  270, — Reprint) 
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(in  the  ratio  of  16  to  16)  diverging  at  a  smaller  angle  than  in 
JB.  SciUce,  In  a  side  view  the  anterior  end  has  a  regularly  convex 
outline  to  the  abactinal  area,  which  forms  a  slight  depression,  from 
thence  the  outline  rises  gradually  to  a  point  about  half  way  to  the 
posterior  end  and  then  curves  rapidly  downward  to  the  truncate  anal 
region,  which  makes  more  than  a  right  angle  with  the  lower  surface, 
Subanal  region  obtuse,  high  and  inflated,  very  convex;  posterior 
median  region  of  the  ^^ plastron'^'^  inflated,  rising  into  a  prominent 
point  The  sub-anal  fasciole  is  broad,  transversely  reniform,  its  longi- 
tudinal diameter  to  its  breadth  as  1:3.  The  "  plastron  "  is  shield- 
shaped,  rather /broad,  a  little  narrowed  posteriorly,  its  length  to 
breadth  of  posterior  end  as  12 :  7^  Color  of  test,  in  alcohol,  uni- 
form yellowish  gray ;  of  spines,  dark  gray. 

Gulf  of  California, — E.  Samuels  (ColL  Boston  Soc.  Nat.  Hist  and 
Museum  Yale  College) ;  Cape  St  Lucas, — J.  Xantus  (Coll.  Smiths. 
Institution). 

This  species  is  more  liable  to  be  confounded  with  B,  SciUce  Ag. 
than  with  any  other  known  to  me.  It  may  be  distinguished  readily, 
however,  by  its  evenly  rounded  outline  between  the  anterior  margin 
and  ovarial  plates;  by  its  more  swollen  posterior  region,  which  is 
due  both  to  the  elevation  of  the  posterior  interambulacrum  and  the 
increased  convexity  of  the  sub-anal  and  ventral  areas ;  by  the  less 
anterior  position  of  the  abactinal  areas ;  by  the  relatively  shorter  and 
broader  plastron  and  sub-anal  fasciole;  and  by  the  latter  being 
placed  rather  upon  the  posterior  than  upon  the  lower  surface,  while 
in  B,  SciUcB  it  is  more  nearly  continuous  with  the  plastron. 

Meoma  nigra  VemH. 

Kleinia  (Ryaaobriaaua)  nigra  A.  Agassiz,  Bulletin  M.  C.  Z.,  p.  2*7, 1863. 

This  large  species  is  closely  allied  to  M,  grandis  Gray,  from 
Australia. 

Length  four  inches ;  breadth  3*6 ;  height  1*9  ;  length  of  anterior  lat. 
eral  ambulacra  1-9 ;  of  posterior  2 ;  length  of  anal  area  '7  ;  breadth  •45. 

Its  outline  is  broad  ovate,  somewhat  cordate  anteriorly,  and  trun- 
cate and  slightly  emarginate  posteriorly.  The  upper  surface  is  rather 
depressed,  but  not  flattened,  covered  with  scattered  larger  tubercles 
and  very  numerous  small  ones.  The  tubercles  are  largest  within  the 
peripetalous  fasciole  and  beyond  it  on  the  posterior  interambulacrum. 
The  anterior  ambulacral  area  is  but  little  sunken,  with  rudimentary 
pores.  The  anterior-lateral  ones  are  rather  broad  and  deep,  curving 
forward,  especially  at  the  ends.    The  two  posterior  are  somewhat 
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longer,  strongly  divergent,  obtuse  at  the  enda  The  posterior  inter- 
ambulacrum  and  the  lateral  pair  are  about  equally  swollen,  within 
the  fasciole,  but  the  former  is  somewhat  inflated  beyond  it,  near  the 
posterior  end,  which  is  obliquely  truncated,  the  upper  surface  project- 
ing considerably  beyond  the  lower.  The  anal  area  is  large,  elliptical, 
acute  above,  and  occupies  the  greater  part  of  the  truncated  poste- 
rior end. 

The  peripetalous  fasciole  is  nearly  transverse  anterioriy,  but  forms 
two  abrupt,  angular  bends  between  the  anterior  and  lateral  ambula- 
cra, of  which  that  next  to  the  lateral  extends  much  farther  toward 
the  summit.  In  the  rest  of  its  course  it  agrees  very  nearly  with  that 
of  M,  grandU  as  figured  by  Gray.*  The  sub-anal  fasciole  is  nearly 
transverse  between  the  posterior  ambulacra ;  at  a  distance  from,  the 
anal  area  about  equal  to  the  length  of  the  latter,  each  end  bends  ob- 
liquely upward  laterally  and  becomes  irregular  and  gradually  disap- 
pears opposite  the  sides  of  the  anal  area  and  at  some  distance  from  it, 
without  enclosing  a  sub-anal  area.  Genital  openings  four,  the  two 
posterior  largest  and  farthest  apart 

Acapulco,  Mexico, — A.  Agassiz.  In  exchange  from  the  Museum  of 
Comparative  Zo5logy.f 

I  am  indebted  to  the  kindness  of  Mr.  A.  Agassiz  for  a  typical 
specimen  of  this  interesting  species.    It  seems  to  be  a  true  Meoma, 

Metalia  c^ray. 

Brisaita  (subgenua  Metaiia)  Gray,  Catalogue  of  the  Recent  Echinida  of  the  British 

Museum,  p.  61,  1856. 
Jdnffiobrisatts  A.  Agassiz,  Bulletin  M  C.  Z.,  p.  28,  1863. 

The  first  division  of  the  genus  Brissua^  as  limited  by  Dr.  Gray, 
contained  only  one  species,  the  B,  atemalU  Ag.  This  group,  to 
which  he  applied  the  name  Metalia,  he  characterized  as  follows: 
"  Subanal  area  heart-shaped,  edged  by  a  broad  subanal  £asciole ;  the 
disk  radiated,  striated,  with  a  series  of  marginal  pores,  and  with  a 
short  fasciole,  branched  up  and  edging  the  sides  of  the  vent ;  the 
hinder  part  of  the  peripetalous  fasciole  slightly  bent,  but  not  margined 
to  the  hinder  edge  of  the  hinder  ambulacra ;  spines  on  the  side  of 
the  ambulacra  larger,  elongate.'' 

This  division  appears  to  be  perfectly  equivalent  to  XarUhobriasue 
A.  Agassiz.  The  type  of  the  latter,  Jf.  Oarretii  (Ag.  sp.),  from  the 
Kingsmills  Islands,  is  closely  allied  to  M.  stemaliSy  as  I  have  ascer- 
tained by  an  examination  of  typical  specimens  of  the  former,  belong- 


♦  Catalogue  of  the  Recent  Echinida  of  the  British  Museum,  Part  1,  pL  6,  fig.  2, 1856. 
f  More  recently  sent  hy  J.  Pedersen  from  La  Paz, — Reprint 
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ing  to  the  Boston  Society  of  Natural  HiBtory  and  the  Essex  Institute, 
received  from  the  Museum  of  Comparative  Zo6logy.  Whether  it  be 
really  distinct  can  be  ascertained  only  by  an  actual  comparison  of 
authentic  specimens  of  each,  the  descriptions  of  M.  stemalis  not  being 
sufficient  to  distinguish  it  from  M.  Oarretii, 

Metalia  nobilis  Vemii,  sp.  nov. 

Test  depressed  above,  most  elevated  at  the  abactinal  pole  and  upper 
part  of  posterior  interambulacrum ;  anterior  end  arched;  posterior 
end  obliquely  truncated;  lower  sur&ce  but  little  convex:.  In  a  view 
from  above  the  form  is  very  broad  oval,  the  anterior  end  a  little  emargi 
nate,  the  posterior  truncate,  but  prominent. 

Extreme  length  4'6  inches ;  breadth  4 ;  height  2*2 ;  from  abactinal 
pole  to  anterior  end  2  ;  to  posterior  end  S'l ;  to  end  of  anterior  am- 
bulacral  rays  1*7;  to  end  of  posterior  1*92;  to  peripetalous  fasciole 
in  posterior  interambulacrum  1'6;  in  lateral  interambulacra  IS;  in 
anterior  ambulacrum  1*7  ;  length  of  anal  area  '62  ;  breadth  -62 ;  length 
of  subanal  fasciole  *88 ;  breadth  1  '85 ;  from  anal  area  to  fasciole  '25 ; 
mouth  to  subanal  fasciole  2*45;  breadth  of  plastron  1'26;  length 
of  spines  of  lower  surface  '55 ;  of  upper  surface  bordering  ambula~ 
era  '22. 

The  anterior  ambulacrum  is  but  slightly  sunken ;  the  lateral  ones 
in  deep  grooves,  nearly  uniform  in  width ;  the  anterior  pair  nearly 
straight;  the  posterior  curving  slightly  outward.  The  lateral  and 
posterior  interambulacra  are  convex  within  the  peripetalous  fasciole, 
but  beyond  this  the  latter  is  suddenly  depressed,  causing  a  slightly 
concave  place,  behind  which  it  is  slightly  convex,  and  slopes  gradu- 
ally to  the  posterior  end.  The  peripetalous  fasciole  is  nearly  trans- 
verse in  front,  bending  upward  for  a  short  distance,  nearly  at  a  right 
angle,  about  at  the  middle  of  the  anterior-lateral  interambulacra,  and 
then  turning  back  again  at  a  similar  angle,  passes  close  by  the  end  of 
the  ambulacral  rays.  In  the  lateral  and  posterior  interambulacra  it 
bends  but  slightly  upward,  and  does  not  margin  the  ambulacra.  The 
sub-anal  fasciole  is  rather  large,  broader  than  long,  broad  heart- 
shaped,  the  lower  end  terminating  in  a  slight  point,  the  lower  sides 
rounded  to  the  extreme  lateral  lobes;  the  upper  or  posterior  side 
with  a  straight  line  in  the  middle,  and  slightly  concave  ones  running 
to  the  lateral  lobes.  From  each  end  of  the  straight,  posterior  part  a 
narrow  fasciole  passes  outward  and  upward  in  a  broad  curve  and 
terminates  about  opposite  the  middle  of  the  anal  area.  The  anal 
area  is  broad-oval,  longer  than  broad.  The  plastron  is  elliptical,  but 
little  convex,  the   most  prominent  points  being  at    the    posterior 

TBAN&  CJOKNBCnOUT  AOAD.,  VOL.  I.  41  JUNE,  1867. 


Digitized  by 


Google 


320  VerriUy  Notes  on  RadicOa. 

end,  where  the  subanal  fascicle  crosses  it,  and  at  the  mouth.  Pores 
around  the  mouth  large,  in  five  conspicuous  rays.  The  spines  are 
long  and  slender  on  the  lower  surface,  short  and  fine  above,  except 
on  the  bordei-s  of  the  ambulacra  and  within  the  fascicle,  where  the 
tubercles  are  considerably  larger. 

Color  of  test  dark  ash-brown,  a  yellowish  white  line  or  narrow 
band  passing  from  the  ambulaeral  petals  or  rays  to  the  outer  margin, 
along  each  border  of  the  ambulaeral  zones.  Color  of  spines  very 
dark  gray,  or  blackish. 

A  small  specimen  from  Cape  St.  Lucas  is  1'55  inches  long;  14 
broad ;  '88  high ;  from  center  to  end  of  anterior  ambulaeral  rays  "52 ; 
of  posterior  '57;  width  of  latter  12;  center  to  anterior  end  1*7; 
to  posterior  end  13;  length  of  area  within  subanal  fasciole  '4; 
breadth  •46. 

In  form  this  agrees  nearly  with  the  large  specimen,  except  that  the 
posterior  interambulacral  region  is  depressed  within  the  peripetalous 
fasciole  and  the  lower  surface  is  more  convex,  the  plastron  being 
subcarinated  and  most  prominent  in  the  middle.  The  anterior,  odd 
ambulacrum  is  scarcely  depressed  below  the  general  surface. 

The  form  of  the  peripetalous  fasciole  is  the  same  as  in  the  large 
specimen.  Color  of  test  and  spines,  in  alcohol,  is  white,  the  spines 
transparent. 

Panama  Bay,  dredged  in  6  to  8  fathoms,  shelly  bottom, — Y.  H. 
Bradley.     Cape  St.  Lucas, — J.  Xantus  (Coll.  Smithsonian  Inst.). 

This  species  is  allied  to  M,  Oarretii  of  the  Kingsmills  Islands,  but 
the  latter  differs  in  having  a  more  elevated  and  convex  form,  espe- 
cially posteriorly ;  in  having  the  anterior  end  high  and  abruptly  de- 
scending, with  the  imperfect  ambulacrum  in  a  deeper  groove;  in 
having  relatively  shorter  and  broader  ambulaeral  rays,  which  are  not 
so  uniform  in  width,  and  the  posterior  ones  more  curved;  in  the 
form  of  the  anal  area,  which  is  pointed  below,  instead  of  rounded ; 
in  the  subanal  fasciole,  which  is  smaller,  narrower,  and  more  rounded, 
being  about  as  long  as  broad.  The  penpetalous  fasciole  bends  up  in 
an  abrupt  angle  in  the  lateral  interambulacra,  instead  of  crossing  in 
a  broad,  slightly  concave  curve. 

AgaSSizia  OVUlum  Liitken,  Videnak.  Medd.,  p.  134,  tab.  11,  fig.  8,  1864. 

Mr.  Bradley  sent  one  specimen  of  this  species,  found  on  the  beach 
at  Panama.  Dr.  Ltttken's  specimens  came  from  Boccones,  Central 
America. 
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Order,  HOLOTHURIOIDEA. 

A  large  number  of  Holothurians,  representing  numerous  species, 
from  Panama,  San  Salvador,  etc.,  were  collected  by  Mr.  Bradley. 
But  since  it  is  very  difficult  to  properly  characterize  animals  of  this 
order  from  specimens  preserved  in  alcohol,  most  of  these  species  are 
here  omitted.  The  Holothurians  of  other  localities  have,  also,  been 
Bo  imperfectly  described  that  descriptions  of  those  of  this  region 
would  at  present  afford  but  little  additional  evidence  upon  questions 
of  Geographical  Distribution. 

Most  of  the  species  in  the  collection  belong  to  the  restricted  genus 
Solothuria^  and  allied  genera,  having  twenty  peltate  tentacles. 

Two  of  the  more  interesting  and  unusual  forms  are  described  below. 
It  is  to  be  hoped  that  examinations  of  the  living  animals  will  soon 
afford  material  for  completing  the  descriptions  of  these,  as  well  as  of 
the  remaining  species. 

Pentacta  Panamensis  VemU,  sp.  nov. 

Body  somewhat  fusiform,  pentagonal,  the  angles  prominent,  both 
ends  turned  upward.  Length,  in  alcohol,  1*4;  diameter  at  middle 
•28.  Suckers  not  entirely  retractile,  arranged  along  the  angles.  In 
the  three  lower  ambulacra  there  are  two  alternating  rows  on  each 
angle,  along  the  middle  of  the  body,  but  toward  each  end  they 
become  more  distant,  smaller,  and  form  but  a  single  row;  on  the  two 
ambulacra  of  the  upper  side  they  are  less  numerous  and  form  a  single 
row  along  the  whole  length  of  the  body.  The  suckers  are  stiff  at 
the  lower  part,  and  filled  with  calcareous  grains ;  the  ends  Tire  soft 
and  extensible,  with  well  developed  disks.  The  interambulacral 
zones  are  smooth  and  without  papillae;  the  skin  thin,  coriaceous) 
£lled  with  very  numerous,  minute,  calcareous  grains  or  plates.  The 
anal  opening  is  surrounded  by  ten  small  papillse.  Tentacles  ten,  the 
two  lower  ones  much  the  shortest,  all  arborescently  branched,  the 
numerous  ultimate  divisions  forming,  in  contraction,  clusters  of  small 
rounded  papillae  on  the  branches. 

Color,  in  alcohol,  grayish  brown,  the  tentacles  yellowish  brown. 

Panama, — F.  H.  Bradley,  one  specimen. 

The  extensive  group  of  Holothurians  referred  to  Pentacta  by  some 
authors,  and  by  others  to  Cucumaria^  appears  to  include  several  dis- 
tinct generic  types.  The  present  species  is  closely  allied  to  P.  pen- 
tactes  Jaeg.,  of  Europe,  properly  the  type  of  the  genus  Pentacta^ 
which  should,  therefore,  be  restricted  to  those  species  which  have  a 
pentagonal  form,  with  suckers  confined  to  the  angles,  and  smooth 
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interambolaora.  In  the  same  manner  Cuoumaria  may  be  restricted  to 
the  group  having  C.  frondoaa  as  its  type.  In  these  the  form  is  more 
swollen  and  rounded ;  the  suckers  wholly  retractile,  in  five  zones ; 
the  interambulacral  zones  provided  with  few  scattered  papills. 

AnaperuS  Peruanus  Trosohel,  Wieg.  Arch,  xii,  p.  61,  1846.* 
ffolotharia  perwricuM  LesBon,  Cent  ZooL,  pL  46,  p.  124. 
Thyone  peruana  Selenka,  Zeitschrift  fur  Wissenschaft  Zoologie,  1867,  p.  354. 

Several  large  examples  of  this  species  were  obtained  by  Mr.  Brad- 
ley both  at  Paita  and  Callao,  Peru. 

This  species  may  be  regarded  as  the  type  of  the  genus  Anapertu 
of  Troschel,  it  being  the  first  species  mentioned  by  him.  It  is  allied 
to  A.  Briareua  {A,  Carolina  Tr.)  from  the  Carolina  coast,  Long  IsL 
Sound,  etc 

LisSOthurla  VerriU.  gen.  nov. 

Allied  to  P9olu8^  but  having  the  upper  surface  of  the  body  covered 
with  a  soft,  smooth  skin  in  which  are  imbedded  minute  perforated 
plates.  Lower  surface  flat,  with  three  broad  rows  of  crowded  suckers. 
Anal  area  elevated,  the  opening  surrounded  by  calcareous  papillse. 
Tentacles  ten,  arborescently  branched,  the  two  lower  ones  smallest 

Lissothxiria  omata  Vemii,  sp.  nov. 

Body  elongated,  depressed,  the  flat  lower  surface  broad ;  the  ante- 
rior end  elevated ;  the  anal  area  near  the  high  posterior  end,  little 
elevated  above  the  surface  of  the  back.  Length  21;  breadth  -85; 
height  -36 ;  length  of  lower  surface  Vl ;  breadth  '86. 

The  anterior  end,  bearing  the  tentacles,  rises  considerably  above 
the  level  of  the  back,  and  where  it  joins  the  naked  part  below  the 
tentacles  there  is  a  ring  of  calcareous  plates,  with  pointed  ends,  and 
on  the  upper  side  four,  elongated,  flexible  papillae  rising  from  enlarged 
bases  having  calcareous  grains,  apparently  corresponding  to  four  of 
the  ambulacra.  The  tentacles  are  arborescently  branched,  not  large, 
the  subdivisions  in  contraction  forming  a  rounded  cluster,  on  a  stout 
pedunculated  base.  Anal  region  conical,  opening  posteriorly.  Suck- 
ers of  the  lower  surface  small  and  very  numerous,  crowded,  six  or 
eight  series  in  each  ambulacrum.  The  skin  above  is  soft,  but  filled 
with  minute  calcareous  grains  and  fewer,  somewhat  larger,  perforated 
ones. 

Color,  in  alcohol,  light  purple,  whitish  beneath,  disk  purple,  with  a 
yellowish  white  ring  around  the  mouth ;  tentacles  purple  at  base,  the 
subdivisions  yellowish. 

Panama,  one  specimen, — F.  H.  Bradley. 

*  This  belongs  to  the  genus  PattaMu  (see  page  8*76), — Reprint 
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No,  3.     On  the  Geographical  DistrilnUion  of  the  Echinoderma  of  the 

West  Coast  of  America, 

Published  July,  1867. 

Although  a  large  proportion  of  the  Echinoderms  inhabiting  this 
coast  were  long  since  described,  very  little  has  been  done  toward  the 
study  of  their  distribution,  and  comparisons  with  the  £chinodenn 
FaunsB  of  other  regions. 

It  is  certain  that  our  knowledge  of  the  species  inhabiting  the  yari- 
ons  districts  upon  this  coast  is  still  quite  imperfect,  for  even  the  col- 
lection of  Mr.  Bradley  contains  several  undesoribed  species  from 
Panama,  which  was  the  region  previously  best  known.  But  since  the 
collections  which  he  has  made,  and  those  made  by  Mr.  J.  Xantus  at 
Cape  St.  Lucas,  have  contributed  a  large  amount  of  new  and  authen- 
tic materials  for  such  investigations,  it  is  thought  proper  to  introduce 
here  a  brief  account  of  what  is  already  known  concerning  this  inter- 
esting and  important  subject. 

The  distribution  of  the  species  of  the  West  Coast  of  America 
should  be  studied  with  reference  to  several  questions : — 

First. — ^To  ascertain  the  range  of  each  species  along  the  coast,  both 
geographically  and  in  the  depth.  . 

Second. — ^To  ascertain  the  extent  and  boundaries  of  the  several 
fiaunse,  which  occupy  the  coast 

Third. — To  compare  these  faunsB  with  those  of  other  regions, — espe- 
cially the  tropical  fauna  of  the  West  Coast  with  that  of  the  East 
Coast  and  West  Indies,  and  with  that  of  the  Pacific  Islands  and 
East  Indies. 

Fourth. — ^To  compare  the  living  species  with  those  found  fossil  in 
the  Tertiary  and  more  recent  formations  of  the  neighboring  coasts, 
and  of  the  West  Indies  and  Eastern  North  America. 

Very  little  material  is  now  accessible  for  the  investigation  of  the 
subject  included  under  the  fourth  head,  but  since  prolific  fossiliferous 
deposits  are  known  to  occur  near  Aspinwall,  as  well  as  along  the 
western  coast  of  South  America,*  many  important  results  may  be 
expected  when  such  localities  shall  have  been  fully  investigated. 

The  principal  sources  of  information  concerning  the  existing  faunsB 
of  the  coast  have,  hitherto,  been  the  works  of  Brandt^  for  the  north- 

*  A  deposit  abounding  in  fossils  waa  examined  by  Mr.  Bradlej  near  Zorritoa,  Peril, 
whioh  is  apparentlj  of  late  Tertiary  age,  but  the  ooUection  has  not  yet  been  ex- 
amined with  oare.    (See  vol.  ii, — Reprint). 

1  Prodromus  desoriptionis  animalium  ab  H.  Mertendo  in  orbis  terrarum  circumuayi- 
gatione  observatorum.  Becueil  des  Aotos  de  la  stance  publique  de  Taoad^mie  imp^nale 
de  8t  Petersbouig,  1826. 
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em  district ;  Dr.  William  Stimpson*  for  the  Coast  of  Oregon  and 
California ;  D.  J.  E.  Gray,'  Dr.  Chr.  Ltltken,*  and  Mr.  A.  Agassiz* 
for  the  tropical  region ;  Valenciennes*  and  Agassiz  and  Desor*  for 
the  Galapago  Islands  and  coast  of  Peru ;  Philippi"  for  the  coast  of 
Chili  and  southward  to  the  Straits  of  Magellan.  Dr.  Ltltken  has 
given  lists  of  all  the  species  of  Echini  and  Stai-fishes  known  upon  the 
whole  coast  at  that  time,  but  numerous  discoveries  have  been  made 
since  the  publication  of  his  valuable  papers.  Mr.  Theodore  Lyman' 
has  given  a  list  of  all  the  known  Ophiurians,  with  descriptions  of  all 
the  America  species  which  he  has  personally  examined. 

From  these  and  other  works,  and  from  the  collections  of  the  Yale 
College  Museam,  the  Smithsonian  Institution,  the  Boston  Society  of 
Natural  History,  and  the  Essex  Institute,  the  following  lists  have 
been  complied. 

Care  has  been  taken  not  to  admit  doubtful  species,  and  those  ap- 
parently without  sufficiently  authentic  localities.  The  few  species 
included  in  the  lists  of  which  the  localities  are  questionable  or  sus- 
pected are  preceded  by  a  mark  of  doubt,  thus,  (?) ;  those  that  I  have 
personally  studied  are  marked  thus,  (!). 

List  of  species  found  at  Sitcha, 

ASTBBIOIDEA. 

Asteropsis  imhricata  Grube. 

Patiria  miniata  (Asterias  miniata  Brandt).     Extends  mjuth  to  Monterey. 
Solas ter  decemradiatus  (Brandt  f»p.)  Stimpson. 

Pycnopodia  helianthoides  (Brandt  sp.)   Stimpson.     Extends   to  Tomalea 
Bay,  Cal. 

'  The  Orustaoca  and  Echinodennata  af  the  Pacific  Shores  of  North  America.  Journal 
of  the  Boston  Society  of  Natural  History,  vol  vi,  1867.  Proceedings  Bost  Soc.  N.  H., 
vol  viii,  p.  261,  1861. 

'  Synopsis  of  the  genera  and  species  of  the  Class  Ilypostoma  {Aaterias  Linn.).  An- 
nals and  Magazine  of  Natural  History,  vi,  1840.  Numerous  starfishes  fh>m  the  collec- 
tion of  Hugh  Ouming  are  briefly  described  in  this  paper. 

*  Videnskabelige  Meddelelser  fra  den  naturhistoriske  Forening  i  Kjobenhavn.  Bidrag 
tQ  Kundskab  om  Ophiureme  ved  Central- Amerikas  Yestkyst,  1866.  Bidrag  til  Kunds- 
kab  om  de  ved  Kysteme  af  Mellem-og  Syd-Amerika  leyende  Arter  af  Sos^emer,  1868. 
Bidrag  tU  Kundskab  om  Echinideme,  1864.  Kritiske  Bemaarkninger  om  forskjellige 
Sostjemer  (Asterider),  med  Beskrivel^e  af  nogle  nye  Arter,  18G4. 

*  Bulletin  of  the  Museum  of  Comparatiye  Zoology,  No.  2,  1863. 

*  Voyage  autour  du  Monde  sur  la  frigate  la  Y6nus  par  Petit-Thouars,  Atlas  de  Zo- 
ologie,  Zoophytes,  1846. 

^  Catalogue  raisonn^  des  families,  des  genres  et  des  espeoes  de  la  dasse  des  Echino- 
dennata.   Annates  des  sciences  naturelles,  3n>o  serie,  Zoologie,  t  6,  7,  8, 1847. 

^  Vier  neue  Echinodermen  des  Chilenischen  Meeres.  Archly  far  Naturgeschichte, 
Bd.  xxui,  1867,  p.  130. 

*  mnstrated  Catalogue  of  the  Mus.  Comp.  Zodlogy,  No.  I,  1866. 
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Asterias  ochraeea  Brandt  Found  also  at  San  Francisco  and  Toniales  Bay. 
Asferias  epichlora  Brandt. 

EcHINOIDRA. 

Bendrasfer  excentricus  (Escli.  sp.)  Ag.  From  UnalaRcha  to  Monterey,  ChI. 

EuryechinuH  Drdbackienxis  V.  ?  (E.  chlorocentrotua  Brandt  sp.).  Mr.  A. 
Agas'iiz  consitlers  ihi^^  the  same  as  E,  Drdhachiennis  o(  the  N(»rth  Atlan- 
tic.    It  is  found  as  far  south  as  the  Gulf  of  GcorgiH. 

HOLOTHUBIOIDEA. 

Ckirodota  discolor  Esch. 

Leptosj/riapta   verrucosa*  (nobis),   (Ckirodota    verrucosum  Esc-h.,  Zodl. 

Atlas  Tab.  X.  fig.  3). 
Liosoma  Sitckcense  Brandt. 
Psolus  Sitckcenais  Duj.  et  Hup6,     (Cavieria  Brandt).     Whether  this  be 

a  true  Psolus  ckn  be  ascertained  t>!il7  by  refixarai nation, 
Pentacta  alhida  (Brandt  sp.)  Stiinp. 
P.  nigricans  (Br.  sp.)  Stinip. 
P.  miniata  (Br.  sp.)  Stimp. 
Aspidochir  Mertensii  Brandt. 
Diploperideris  SitchcBnsis  Brandt,  ( ?  Hohthuria). 

Six  species  included  in  the  above  list  reach  Paget  Sound,  and  five 
extend  to  Tomales  Bay  and  San  Francisco.  The  species  now  consid- 
ered peculiar  are  chiefly  Holothurians  and  probably  many  of  them 
will  hereafter  be  found  farther  south,  while  others  may  prove  identi- 
cal with  the  arctic  species  of  the  North  Atlantic. 

Xfist  of  species  found  in  Paget  Sound  and  along  the  coast  to  Cape 

Mendocino^  Col. 
Ophiuboidba. 

Ophiogfypha  LUtkenii  Lyman.     Pnget  Sound. 

Ophiopkolis  Kennerleyi  Lyman  !  Puget  Sound ;  Dungenes,  Or,  (Yale 
Mus.);  Mendocino. 

Amphiura  Pugetana  Lyman.     Puget  Sound  and  Mendocino. 

A,  occidentalis  Lym.     Puget  Sound  to  Monterey,  Cal. 

A»  urtica  Lym.     Puget  Sound. 

Astrophyton  sp.  {?  A,  Crayi  Lym.).     Puget  Sound  (Dr.  Srimpson). 

♦  Under  the  generic  name,  Leptosynnpia^  I  propose  to  separate  from  the  typical  spe- 
des  of  Synapta  (S.  mammiOosa  Esch.),  such  species  as  S.  tenuis  Ajres  of  New  England, 
and  S,  inhaerens  of  Europe.  These  are  distinguished  by  their  more  slender  form,  the 
absence  of  prominent  verrucflB,  fewer  (12),  shorter  and  more  digitate  tentadts,  etc.  L, 
tenuis  may  be  regarded  as  the  type.  Eschscholtz  himself  referred  such  spedes  to  his 
genus  ChirodotUf  fh)m  the  typical  spedes  of  which  they  differ  in  haying  minute  cal- 
c  ireous  hooks  in  the  skin  for  adhesion.  The  typical  spedes  of  Synapta  have  fifteen 
tentacles,  and  prominent  vemicffi. 
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ASTEBIOIDEA. 

Mediaxter  csqualis  Stiiup.     Pugat  Sound  to  Sitn  Francisco. 

Patiria  miniata  (Brandt  sp.).     Sitcha  to  Isl.  San  Miguel.* 

Cribrella  kviuscula  (Linckia  leviuscula  Stimp.).  Puget  Sound;  Dangenes, 

Oregon  (Coll.  Yale  Mus.). 
Pycnopodia  helianthoides  Slim  p. 
Asferias  epichlora  Brandt.  Puget  Sound  (Stimpson) ;  mouth  of  Columbia 

River  [A,  KatherincB  Gray). 
A,  ochracea  Brandt. 
A.  confer ta  Stimpson.     Puget  Sound. 
A.  fissiapina  Stimp.     Shoalwater  Bay,  Oregon. 
A,  Lutkenii  Stimp.     Oregon. 
A,  paucispina  Stimp.     Puget  Sound. 
A.  Troschelii  Stimp.     Puget  Sound. 
A,  hexactis  Stimp.     Puget  Sound. 

Eghi:!^oidba.  , 

Dendraster  excentricus  Agawiz. 

Euryechinus  DrQbrachierms  Verril I,  (?)  {E,  chlorocentrotus  Brandt).    Gulf 
of  Georgia ;  Vancouver's  Island. 

HOLOTHUEIOIDAE. 

Fentacta  piperata  Stimp.     Puget  Sound. 
P.  populifera  Stimp.     Puget  Sound. 
P.  albida  Stimp.     California  (Selenka). 
P.  quinquesemita  (Selenka  sp.)     Mendocino. 
Synapta  albicans  Sel.     Mendocino. 

Of  the  26  species  in  this  list,  16  have  not  been  recorded  from  south 
of  Mendocino;  and  18  are  not  known  north  of  Puget  Sound;  15,  so 
far  as  yet  known,  are  peculiar  to  this  district. 

Zist  of  species  found  between  Gape  Mendocino  and  San  DiegOy  Col, 

Ophiuboidba. 

Ophiopholis  Caryi  Lyra.     San  Francisco. 
Amphiura  occidentalis  Lym.     Monterey  and  northward. 
Ophiothrix  dumosa  Lyman.     San  Diego,  Cal. 
Astrophyton  Caryi  Lym.     San  Francisco. 

ASTBBIOIDBA. 

Mediaster  cequalis  Stimp.     San  Francisco. 

Patiria  minuita  (Brandt  sp.).    Toraales  (or  Bodega)  Bay ;,  San  Fran- 
cisco ;   Isl.  San  Miguel. 


*  This  Island  is  one  of  the  most  northern  of  the  Santa  Bazbara  group. 
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Pycnopodia  keliantkoides  Stimp.,  Tomales  Bay. 

Asterias  ffigantea  Stimp.,  Tomales  Bay. 

A.  brevispina  Stimp.,  San  Francisco  (10  fathoms,  sandy  bottom). 

A.  ochracea  Brandt,  San  Francisco  at  low  water  I  Tomales  Bay  I  northward. 

A.  capitata  Stimp.,  San  Diego,  Cal. 

A.  cBqualU  Stimp.,  Monterey,  Cal. 

EOHINOIDBiu 

Dendraster  exceniricus  Ag.,  from  Monterey  northward ! 

Loxechinus  purpuratus  A.  Ag.,  San  Francisco,  on  rocks  at  low- water  I 

Toxopneustes  Frandseana  (Toxocidarii  francUcana  A.Ag.),  S.  Francibco ! 

HOLOTHITRIOIDBA. 

Liosoma  arenicola  Stimp.,  San  Pedro,  Cal. 
/  Oticumaria  /rondosa  Bv.,  San  Francisco. . 
Holothuria  Califomica  Stimp.,  Tomales  Bay. 

Of  the  18  species  in  this  list,  10  do  not  appear  to  have  been,  as  yet, 
found  north  of  Tomales  Bay,  while  6  extend  northward  to  Puget 
Sound.  Astrophyton  Caryi  may,  also,  prove  to  be  the  same  species  as 
the  one  indicated  from  Puget  Sound.  ''  Cucumaria  f rondosa''^  may 
prove  identical  with  one  of  the  species  from  Sitcha,  described  by 
Brandt,  but  if  correctly  identified  it  is  a  true  circumpolar  species  and 
must  be  supposed  to  exist  along  the  whole  coast  northward  from  San 
Francisco.    Two  species  have  not  been  found  north  of  San  Diego. 

None  of  the  species  in  the  above  list  have  been  found  at  Cape  St. 
Lucas,  except  Ophiothrix  dumoscL 

Concerning  the  Echinoderms  found  between  San  Diego  and  Marga- 
rita Bay,  Lower  California,  we  have  no  information  whatever. 

The  special  localities  of  the  following  species  are  unknown.  It  is 
quite  probable  that  some  of  th^m  belong  to  the  fauna  of  Lower  Cali- 
fornia. 

ChcBtoiter  Califomicus  Grube,  *'  California." 
ddaris  Dana  Ag.,  California  (Ag.  and  Des.  Catal.). 
Astriclypeus  Mannii  Verrill,  West  Coast  of  America  (!)* 

Idst  of  tpeeiesfotmdcU  Margarita  Bay  and  Cape  St.  Lucae. 

Ophiuboidba. 

Ophiura  PanameHs  Lyman. 
0.  teres  Lyman. 
Ophiocoma  cethiops  Ldtken. 
0.  Alexandri  Lyman. 
Ophiactis  vireecens  Ldtken. 

*  Dr.  F.  H.  Trosohel  gives  Yokohama,  Japan,  as  the  locality  of  this  spedes,— Reprint 
TBAva  ComnionoDT  Aoad.,  Vol.  L  42  July.  1867. 
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Opkionereis  Xantusii  Lyman,  Cape  St  Lucat. 

0.  annulata  Lyman. 

Opkiothrix  spieulata  LeO. 

0.  dumasa  Lyman,  Cape  St.  Lucas,  San  Diego,  Goayamaa. 

ASTBRIOIDBA. 

Astropecten  Orstedii  Ltltken  I 

NidorMia  armata  Gray ! 

Oreaster  ocddentalii  Verrill,  Cape  St.  Lacas  and  Panama ! 

Linchia  uni/ascialis  Gray  I 

Do.var,  hifascialis  Gray! 
Ophidiaster  pyramidatus  Gray ! 

Heliaster  microbrachia  Xantus,  Cape  St.  Lucas  and  Panama. 
ff.  Kubiniji  Xantus!     Cape  St.  Lucas. 
Asterias  sertulifera  Xantus,  Cape  St  Lucas. 

ECHINOIDEA. 

Cidaris  Tkouarni  Val. ! 

Diadema  Mexicana  A.  Ag.,  Cape  hi.  Lucas  and  Acapulco  I 

Echinodiadema  coronata  Verrill,  Cape  St  Lucas ! 

EchinocidarU  stellaia  Agassiz,  Margarita  Bay !  Cape  St  Lucas !  Guayamas, 

and  south  to  Paita,  Peru ! 
Psammechinus  pictus  Verrill,  Cape  St  Lucas. 
Echinometra  Van  Brunti  A.  Ag.,  Cape  St  Lucas  and  Acapulco  I 
Encope  sp.* 

Pygorhynchus  Pacificua  Ag.,  Cape  St  Lucas  and  Acapulco ! 
Metalia  nobilis  Verrill,  Cape  St  Lucas  and  Panama ! 
Brismi  obesua  Verrill,  Cape  St  Lucas  and  Gulf  of  California ! 

Species  given  in  this  list  without  special  localities  extend  as  far 
southward  as  Panama  or  beyond.  Of  the  27  species  here  recorded, 
17  reached  Panama ;  3  have  been  found  elsewhere  only  at  Acapnlco ; 
2  only  at  Cape  St.  Lucas  and  in  the  Gulf  of  California ;  and  6  have,  as 
yet,  been  recorded  only  from  Cape  St  Lucas.  The  only  species  known 
to  me  from  Margarita  Bay  is  JEchinocidaris  sUUata^  which  has  also 
the  most  extensive  range  southward.  Ophiothrix  dumosOy  alone,  is 
included  both  in  this  and  the  preceding  list 

LUt  of  species  found  at  AcapulcOy  MazcMan^  and  in  the  Gh^f  of 

California, 

OpHinBomBA. 

Ophiura  Panamensis  Lym.,  Acapulco  and  southward  I 

0,  teres  Lym.,  Acapulco  and  southward ! 

I — — — — ^  — — ^— ^— — ^^^— — ^.^___-_— _ 

^  Since  desoribed  as  JBneope  Oat^fifmiiea  Y,   Common  at  La  Pai,  J.  PedenMi,-— Beprint 
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Ophiocama  athiops  Ltltk.,  Aoapnloo  and  southward ! 
0.  Alexandri  Lym.,  Aoapulco  and  soathward  ! 
Ophiothrix  dumosa  Lym.,  Gaayamas  to  San  Diego. 

ASTEBIOIDBA. 

Nidorellia  armata  Gray,  Gaayamas  I     (Host.  Soc  N.  H.) 

Linckia  uni/ascialis  Gray,  Acapulco  and  southward ! 

ffeliaster  sp.=z(R.  KuHniji  ?),     Acapulco  and  Mazatlan.     Dr.  Stimpson 

records  H,  helianthus  from  Mazatlan,  but  this  is  probably  an  erroneous 

identification. 

ECHINOIDSA. 

Diadema  Mexicana  A.  Ag.,  Acapulco !     Cape  St.  Lucas  I 
JSckinocidaris  stellata  Ag.,  Gaayamas  and  southward  I 
Lytechinus  roseus  Verrill,  Acapulco  and  Panama ! 
Tripneustes  depressus  A.  Ag.,  ^uayamas !  La  Paa  I 
Toxopneustes  sp.  (Toxocidaris  mexicana  A.  Ag.),  Acapulco. 
Eckinometra  VanBrunti  A.  Ag.,  Acapulco !  and  Cape  St  Lucas  I 
Stoloniclypeus  rotundua  A.  Ag.,  Acapulco  (A.  Ag.),  Panama! 
Encope  grandisAg^  Head  of  the  Gulf  of  California! 
PygorhynchuB  Facificus  Ag.,  Acapulco  and  Cape  St.  Lucas ! 
(?)  Afoera  clotho  Mich.,  Mazatlan. 
Lovenia  »p.,  Gulf  of  California ! 
Meoma  nigra  Verrill,  Acapulco  1 

HOLOTHUSIOIDBA. 

Stichopua  Refer ateinii  Selenka.     Acapulco. 
Holothuria  lubrica  Selenka.     Acapulco. 
Stolus  ovulum  Selenka.     Acapulco. 

This  list,  which  is  doubtless  very  imperfect,*  includes  23  species,  oi 
which  9  are  found  also  at  Panama ;  5  are  found  at  Cape  St.  Lucas ; 
the  remaining  9  are,  so  far  as  known,  peculiar  to  this  district,  but 
future  researches  will  probably  reduce  the  number,  since  the  coast  of 
Mexico  and  Central  America  has  been  little  explored. 

Zdst  of  fpecies  of  the  West  Coast  of  Central  America  and  the  Bay 

of  Panama, 
Ophiuroidba. 

AstrophyUm  Panamense  Verrill,  Panama  and  Zorritos,  Peru  I 

Ophiura  teres  Lyman,  Cape  St.  Lucas  to  Panama! 

0.  Panamensis  Lym.,  Cape  St.  Lucas  to  Panama ! 

0.  variegata  Lym.,  Eiealejo  and  Panama! 

0,  Daniana  Verrill,  La  Union! 


*  Many  additional  species  haye  reoentlj  been  sent  fW>m  La  Paz  by  J.  P^derion, 
lists  of  whldi  will  be  found  in  artides  6  and  8, — ^Reprint 
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0.  8p.  Dov.  (see  page  270),  Panama ! 

OphiolepU  variegata  Ltltk^  La  Union !  Realejo.     Panama! 

Opkiozona  Pacifica  Lym^  Punta  Arenas.     Panama ! 

Ophiocoma  cBthiop$  Ltltk.,  Gape  St.  Lucas  to  Panama  I 

0,  Alexandri  Lyra.,  Cape  St.  Lucas  to  Panama ! 

OphionereU  annulata  Lym.,  Cape  Sl  Lucas  to  Panama ! 

Opkiocnida  hispida  Lym.,  Panama ! 

OphioBtigma  tenue  Ltltk.,  Elealejo. 

Amphiura  geminata  Ltltk.,  Panama ! 

A.  violacea  Ltltk.,  Realejo.     ?  Panama ! 

A.  Puntarence  Ltltk.,  Punta  Arenas.     Panama ! 

A.  microdUcus  LUtk.,  Punta  Arenas. 

A.  Oritedii  Ltltk.,  Punta  Arenas. 

Opkiophragmus  marginatus  Lym.,  Itealejo. 
Hemipholis  gracilis  Verrill,  Panama ! 

Ophiactis  virescens  Ltltk.,  Punta  Arenas.     Panama ! 

0.  simplex  Ltltk.,  Nicaragua.     Panama ! 

(/)  0.  Orstedii  Ltltk.,  PunU  Arenas. 

0.  arenosa  Ltltk.,  Punta  Arenas.     Realejo.     f  Panama ! 

Ophiothrix  spiculata  LeC,  Cape  St.  Lucas  to  Zorritos,  Peru ! 

Opkiotkela  mirahUis  Verrill,  Panama ! 

Ophiomyza  sp.,  Punta  Arenas  (Ltltken). 

ASTERIOIDSA. 

Luidia  testellata  Ltltk.,  Acajutla  to  Panama ! 

(?)  Petaliuter  Columbics  Gray,  San  Bias. 

Astropecten  fragilis  Verrill,  Panama  and  Zorritos! 

A,  regalis  Gray,  San  Salvador !     Panama !     San  Bias. 

A,  Orstedii  Ltltk.,*  Cape  St  Lucas  to  Panama ! 

Patiria  obtusa  Gray,  Panama  ! 

Asteriscus  modestus  Verrill,  Panama ! 

6h/mnasteria  spinosa  Gray,  Panama. 

G.  inermis  Gray,  Panama. 

Nidarellia  armata  Gr^y,  Guayamas  to  Zorritos ! 

Oreaster  occidentalis  Verrill,  Cape  St.  Luchh  and  Panama ! 

Linckia  uni/ascialis  Gray,  Cape  St  Lucas  to  Zorritos ! 

Opkidiaster  pyramidatus  Gray,  same  range  as  last ! 

Miihrodia  Bradleyi  Verrill,  Panama ! 

*  A  typical  spedmen  of  this  species  received  from  Dr.  Latken,  while  agreeing  in 
most  characters  with  those  described  in  the  preceding  article  (page  2*74),  differs  in  hav- 
ing much  smaller  and  shorter  spines  both  above  and  below,  the  inner  row  on  the  upper 
marghial  plates  not  reaching  beyond  the  seventh  or  eighth  plate,  and  in  having  the  ter. 
minal  papill»  of  the  paxills  considerably  finer,  while  the  pazilln  are  also  smaller  and 
shorter.  This  specimen  being  somewhat  smaller  (greater  radii  2-16  indies),  theee  diflbr^ 
enoes  may  be  due  to  age. 
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Eehinaster  aeuleatus  (Gray,  sp.)  Ltltk^  Guacomajo. 
ffeliaster  microbrachia  Xantus,  Cape  St  Lucas  and  Panama ! 

EOHINOIDBA. 

ddaris  Tkouarni  Val.,  Cape  St.  Lucas  to  Panama !     Galapagos. 

Aitropyga  venusta  Verrill,  Panama. 

JSchinocidaru  stellata  Ag.,  Guayamas  to  Zorritos  and  Paita  I 

Lytechinus  rosetis  Verrill,  Acapulco  and  Panama ! 

EehirMmetra  rupicola  A.  Ag.,  Acajutla  and  La  Union  to  Zorritos  I 

JSncope  oecidentcUis  Yerrill,  Panama  and  Zorritos  I    Galapagos. 

Bckinoglycus  Stokesii  Gray,  Punta  Arenas !     Panama  I     Galapagos. 

Mellita  longifiasa  Mich.,  Panama,  A.  Ag.* 

Stoloniclypeus  rotundus  A.  Ag.,  Acapulco.     Boccones.     Panama ! 

Metalia  nohilU  Verrill,  Cape  St.  Lucas  and  Panama!  • 

Agasiizia  ovulum  Ltltk.,  Boccones.     Panama ! 

HOLOTHUBIOIDBA. 

ffolothuria  languens  Selenka.     Panama. 

H.  subditiva  Sel.,  "Panama  (Florida ?)." 

(?)  H,  glaherrima  Bel.,  Panama,  West  Indies. 

(f)  H,  botellus  Sel.,  Panama,  also  Florida,  Sandwich  Is.,  Zansibar,  etc. 

(Selenka). 

Pentacta  Panamensis  Verrill,  Panama  I 

Lisaothuria  omata  Yerrill,  Panama ! 

Stolus  gibber  Sel,  Panama. 

The  above  list  includes  61  species,  of  which  6  are  known  to  extend 
from  Cape  St.  Lucas  to  Zorritos,  Peru,  and  one  of  these  even  from 
Guayamas  to  Paita ;  36  species  range  from  Panama  northward  along 
the  Coast  of  Central  America;  12  at  least,  extend  from  Panama 
southward  to  Ecuador  and  northern  Peru,  but  this  number  will,  doubt- 
less, be  greatly  increased  by  farther  explorations,  for  only  two  Ophiu- 
rians  are  known  to  me  from  the  region  between  Panama  Bay  and 
Paita.  15  species  are,  as  yet,  known  only  from  Panama  Bay;f  and  U 
have  been  found  only  on  the  coast  of  Central  America. 

These  figures  must  be  taken  only  as  an  indication  of  the  present 
state  of  our  knowledge  of  this  fauna, — ^not  as  representing  the  actual 
condition,  for  it  must  be  remembered  that  while  the  Echinoderms 
have  as  yet  been  but  partially  collected  at  any  point,  the  collections 
from  Panama  have  been  most  complete,  but  those  from  Central  Amer- 
ica have  also  been  much  more  so  than  those  made  south  of  Panama. 

The  Holothurians,  considered  by  Selenka  as  common  to  Panama 
and  the  West  Indies,  or  the  Indian  Ocean,  need  reexamination,  from 

*  This  species  with  Enoope  ocddeniaUa  and  Echinametra  rupicola  were  ooUeoted  at 
Gorinto,  Nic.,  by  J.  A.  McNiel — Reprint 
f  This  number  has  since  been  reduced  to  9, — ^Reprint 
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authentio  specimeiiB,  before  all  doubt  can  be  removed  conoeming  these 
oonclusions,  which  are  at  yariance  with  the  difttribation  of  the  other 
Echinoderm& 

lAst  of  Species  from  the  West  Coast  of  Ecuador  and  southern  paH 

of  New  Oranada, 

Ophiuroidsa« 
Astrophyton  Panamense  Verrill,  Zorritos  and  northward  ! 
Ophiotkrix  spiculata  LeC.    This  and  the  preceding  are  introdaeed  here 
because  found  both  at  Panama  and  Zorritos. 

AsnsBioiDBA. 
Luidia  BelhncB  Ldtk.,  Quajaqail  (Ldtk.).     Callao !    (Yale  Mus.). 
Astropecten  armatus  Gray,  (non  Mttll.  and  Tr.),  Puerto  Portrero. 
A.  erinaceus  Qraj,  Pnnta  Santa  Elena. 
A.fragHi8  Yerrill,  Zorritos  and  northward  !     (Yale  Mus.). 
Patdia  horrida  Gray,  Puerto  Portrero. 
Nidorellia  armata  Gray,  Punta  Santa  Elena. 
Oreaster  Cumingii  (Gray  sp.)  Ltltk.,  Punta  Santa  Elena. 
Ophidiaster  pyramidatus  Gray,  Bay  of  Oaraccas. 
Linckia  uni/ascicUis  Gray,  **  *• 

Z.  ColumbicB  Gray,  West  coast  of  Columbia. 
Cistina  Columbia!  Gray,  '*        "  '* 

DactylosoBter  yracilis  Gray,  West  coast  of  Columbia* 
Ferdina  Cumingii  Gray.  u  u  u 

{?)  Acanthaster  Mlisii  {Echiniaater  EUim  Gray),  **  South  America." 

ECHINOIDSA. 

Echinocidaris  Btellata  Ag^  Paita  and  northward ! 
Echirumietra  rupicola  A.  Ag.,  Z<>rrito8  and  northward ! 
Echinoglycus  Stokesii  Gray, Guayaquil  and  northward! 
Encope  occidentalis  Verrill,  Zorritos  and  northward  ! 

The  Asterioidea  in  the  above  list  are  inserted  upon  the  authority 
of  Dr.  Gray,  from  the  collection  of  H.  Cuming,  unless  otherwise  indi- 
cated. The  Echinoidea,  although  mostly  unrecorded  from  this  region, 
are  found  beyond  it  upon  both  sides  and  are,  therefore,  inserted  here. 
The  Ophiurans  and  Holothunans  are  almost  unknown.  Of  the  20 
species  enumerated,  10  are  found  at  Panama;  2  are  doubtful  inhabit- 
ants of  this  district,  and  the  remaining  8,  unless  some  of  them  be 
synonymous  with  Panama  species,  are  still  known  only  from  this  coast. 
These  peculiar  species,  which  are  all  Asterioidea,  were  mostly  obtained 
by  Mr.  Crmiing  by  dredging,  and  may  hereafter  be  found  by  similar 
search  at  Panama. 
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Idst  of  Species  found  at  ZorritoSj  Peru.* 
Ophtctboidsa. 

AstrophyUm  Panamense  Verrill ! 
Opkiothrix  spiculata  LeC. ! 

ASTBBIOIDBA. 

Astropeeten  fragilis  Verrill  I 

Nidorellia  armata  Qray ! 

Linekia  uvifascialis  Gray ! 

Ophidiaster  pyramidatus  Gray  I 

Heliaster  Cumingii  Gray,  ZorritoB !     Paita  I     G^alapagos. 

EOHINOIDBA. 

Echinocidaris  Btellata  Ag.I 
Echinometra  rupicola  A.  Ag. ! 
Mellita  Pacifica  Verrill  I 
Encope  occidentalia  Verrill  I 

Of  the  11  species  in  this  list,  9  are  found  as  far  north  as  Panama, 
or  beyond, — 6  even  occurring  at  Cape  St.  Lucas.f  Mellita  Pacifica 
is  not  yet  known  elsewhere ;  Heliaster  Cumingii  and  Echinocidaris 
gteUata  are  also  found  at  Paita.  All  the  species  of  this  list  are  in  the 
Museum  of  Yale  College. 

Idst  of  species  recorded  from  the  Galapago  Islands. 

ASTERIOIDEA. 

{?)  Culcita  Schmideliana  Gray,  **  Lord  Hood's  Islancl  on  Reefs,  ff.  Cum* 

tn^"(Gray). 
Heliaster  Cumingii  Gray,  "  Hood's  Island  "  (Gray), 
H,  multiradiata  Gray,  **  Hood's  Island  "  (Gray). 
(?)  Acanthaster  Ellisii  Gray.     Stilifer  astericola  Brod.,  is  recorded  as 

parasitic  in  **  Asterias  Solaris "  from  Lord  Hood's  Island,  Gal.,  Proc. 

Zo51.  Soc  London,  1882,  p.  60. 
EcHnroiDBA. 

Cidaris  Thouarsii  Val.,  Panama  I  etc 

Echinocidaris  stellata  Ag.,  Panama !  etc. 

{?)  Lyteckinus  semituherculatus  Val.,  {?  L.  roseus), 

(f)  Euryechinus  imbecillis  Verrill,  {Echinus  gibbosus  Val.). 

Anthocidaris  homaloHoma  (Val  sp.)  Ltltk. 

Temnopleurus  botryoides  Ag. 

Amblypneustes  pallidus  Ag. 

A.formosus  Val. 

^  Zorritos  18  situated  26  miles  soath  of  Tun^bes,  Pero. 
t  Bight  of  these  species  are  found  at  La  Paz, — Reprint 
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£ckinofflpeui  Stokesii  Gray,  Panama!  etc. 
Encope  occidentalU  Verrill,  Panama !  etc. 

In  this  list  are  14  species,  of  which  6  do  not  appear  to  have  been 
foond  on  the  American  coast,  and  three  others  are  doubtful ;  4  occur 
at  Panama,  and  are  species  of  wide  range  along  the  coast,  while  Se- 
licuter  Cumingii  is  found  at  Zorritos  and  Paita.  ^^ Echinus  gihbosua^ 
if  correctly  identified,  occurs  also  at  Paita  and  Callao. 

This  list,  though  very  incomplete,  indicates  that  the  Echinoderm 
fauna  of  the  Galapagos  is  of  a  mixed  character,  having  the  closest 
relations  with  that  of  Panama  Bay,  but  at  the  same  time  including 
species  belonging  to  the  more  temperate  waters  of  Peru,  and  a  large 
proportion  that  are  peculiar  to  the  group.  Most  of  the  peculiar  spe- 
cies resemble  Pacific  and  East  Indian  forms  rather  than  American. 
Such  are  the  species  of  AmhlypneuaUs^  Temnopieurus,  (hUcita^ — 
genera  which  have  not  been  found  upon  either  the  East  or  West  coast 
of  America.  On  the  contrary,  Hdiaster^  JEchinocidaris,  Zytechintu^ 
Echinoglycus^  Encope  are  very  characteristic  American  genera. 

List  of  species  found  on  the  coast  of  Peru^  at  Paita  and  sotUhtoard 

Ophiurioidsa. 

Ophiactis  Kroyeri  Ltltk.,  Callao  I 

Ophiothrix  magnifica  Lym.,  Peru  (Lyman).     Paita  I 

ASTBBIOIDBA. 

Luidia  BelloncB  Ltltk,  Callao  I  (Tale  Museum). 

Astropecten  Peruanus  Verrill,  Paita! 

Asteriscus  {Patiria)  Chilensis  Ltltk.,  Callao !    (Yale  Mus.).    Valparaiso  I 

(Ltltken). 
Stichaster  aurantiacus  V.  (Meyen  sp.),  Callao !     Valparaiso  (Gray),  Chili 

(M.  and  Tr.). 
Heliaster  helianthus  Gray,  Paita  and  Callao  1  Caldera,  Chili  I  Valparaiso. 
ff.  Cumingii  Gray,  Paita  and  Zorritos  I 

BCHINOIDBA. 

Echinoddarie  stellata  Ag.,  Paita  and  northward  I 

E.  spatuligera  Ag.,  Paita  and  Callao !  Coquimbo  (Ag.  and  Des.). 

Arbacia  nigra  Gray,  Paita  and  Callao  to  Caldera,  Chili  I  Coquimbo. 

(/)  A.  grandinosa  (Val.  sp  ),  Peru,  Carthagenia,  (Ag.  and  Den.).  . 

LosDechinuB  alius  Ag.  and  Des.,  Mejillones!  Callao  to  Chili  (Ag.  and  Des.). 

EuryeehinuB  imhecillis  Verrill,  Paita  and  Callao  I 

Boletia  viridis  Verrill,  Callao  !* 

Agasnzpi  icrobieulata  Val.,  Peru  (Ag.  and  Des). 

*  Probably  from  New  Zealand,  see  footnote,  p.  304, — ^Reprint 
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HOLOTHTTBIOIDRA. 

Anaperus  Peruanus  Troech^Paita  and  Callao  \(z=zPattalu9Peruvianu9Y.). 
Pentacta  sp.,  Paita ! 

Id  this  list  are  18  species,  of  which  only  3  have  been  recorded  from 
north  of  Cape  Blanco,  and  two  of  these  apparently  find  their  south- 
em  limit  at  Paita ;  2  are  known  only  from  Paita,  and  2  from  Callao. 
Six  of  the  species  extend  southward  to  northern  Chili,  and  several 
even  to  Valparaiso. 

last  of  species  J¥om  the  coast  of  ChUi. 

Ophiusioidba. 

Astrophyton  Chilense  Phil.,  Chili. 
Ophiolepis  Atacamensis  Phil.,  Isla  Blanca,  Chili. 
Ophiactis  aspemla  LUtk.,  Ctili,  Isle  of  Philoe. 
Amphiura  Chilensis  Ltltk.,  Chili. 

ASTSRIOIDBA. 

Goniodiscus  verrucosus  Phil.,  Chili,  Valparaiso  and  Rio  Maipu. 

G,  singularis  MUll.  and  Tr.,  Chili. 

Astrogonium  Fonki  Phil.,  Chili. 

Asteriscus  (Patirta)  Chilensis  Ltltk.,  Valparaiso  and  northward  I 

Heliaster  helianthus  Gray,  Valparaiso  and  northward. 

Stickaster  auranticus  V.  (Meyen  sp.),  Valparaiso  and  northward. 

Asterias  gelatinosa  Meyen  (A,  rustica  Gray),  Valparaiso. 

Asterias  echinata  Gray,  Valparaiso.     Perhaps  identical  with  one  of  the 

following. 
Asterias  Germanii  nobis  (Philippi  sp.),  Chili. 
Asterias  lurida  nobis  (Philippi  sp.).  Chili. 

ECHINOIDBA. 

Eckinocidaris  spatuligera  kg.  and  Des.,  Coquimbo  and  northward. 
Arbacia  nigra  Gmy,  Coquimbo  and  northward. 
Loxechinus  alhus  kg,  and  Des.,  Chili  northward  to  Callao. 
Anthocidaris  erythrogramma  (Val.  sp.)  Ltltk.,  Chili,  Ag.  and  Des. 
Colobocentrotus  pediferus  Ag.,  Valparaiso ! 

Of  the  19  species  in  this  list,  6  occur  also  on  the  coast  of  Pern, 
at  Callao  or  farther  north.  The  remaining  species  are  peculiar  to 
the  district  so  far  as  known.  It  is  probable  that  northern  Chili,  per- 
haps as  far  as  Valparaiso,  belongs  to  the  Peruvian  Fanua,  while  the 
shores  of  southern  Chili,  and  Patagonia,  are  inhabited  by  a  distinct 
Fauna.  The  absence  of  exact  localities  for  many  of  the  species  pre- 
vents a  satisfactory  solution  of  this  question. 

Tbahb.  ComreononT  Aoad.,  Vol.  L  43  Junb,  1867. 
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List  of  species  from  the  Southern  extremity  of  South  America^  and 
the  neighboring  Islands. 

ASTERIOIDEA. 

Ganeria  Falklandka  Gray,  Falkland  Islands. 
Asterias  antarctica  (Ltltk.  sp.),  Straits  of  Magellan. 
Asterias  rugiapina  Stimp.,  Orange  Harbor,  Terra  del  Fuego. 

ECHn^OIDBA. 

Echinocidaris  Scythei  Phil.,  Straiis  of  Magellan. 

EchvntLS  Magellanicus  Phil.,  Straits  of  Magellan. 

Abatus  ausiralis  (Phil,  sp.)  Trosch.,  South  America,  Statten  Land. 

A.  cavernosus  (Phil,  sp.)  Trosch.,  Statten  Land. 

A,  antarciicui  (Gray  sp.)  Ltltk.,  South  Polar  Seas. 

TripyluM  excavatus  Phil.,  Southern  extrenitj  of  South  America. 

(.^)  T.  Philippii  Gray,  South  America. 

HOLOTHUBIOIDEA. 

Lejndopsolui?  antarctieu$ [Cuvieria  antarctica  Phil.),  Straits  of  Magellan. 

An  analysis  of  the  preceding  lists  shows  that  the  distribution 
of  Echinodenns  on  the  West  coast  of  America  agrees  very  nearly 
with  that  of  the  Crostacea,  as  determined  by  Prof  Dana  ;*  with  that 
of  MoUusca,  as  elucidated  by  Carpenter  ;f  and  with  the  general  facts 
determined  for  the  Fishes,  MoUusca  and  Radiata  by  Forbes.^  But 
at  the  same  time  there  are  some  disagreements  in  subordinate  points 
which  demand  attention,  and  additional  evidences  are  obtained  con- 
cerning the  actual  limits  of  the  several  faunsB. 

The  comparatively  small  number  of  species  of  Echinoderms  and 
the  definiteness  of  their  characters,  except  among  Holothurians,  ren- 
ders this  class  well  adapted  to  illustrate  the  faunal  divisions,  while 
the  localities  for  the  species  described  from  these  coasts  are  generally 
more  authentic  than  in  many  other  regions. 

The  faunal  divisions,  indicated  by  the  information  already  in  our 
possession,  are  as  follows : 

The  SrrcHiAN  Pkovincb. — This  &una  was  believed  by  Forbes  to 
extend  southward  to  Oregon,  including  Puget  Sound,  while  by  Dana 
the  latter  region  was  named  as  a  distinct  region,  the  Pugettian  Prov- 
ince. The  Echinoderms  now  known  indicate  that  in  this  class  Puget 
Sound  agrees  nearly  with  the  fsiuna  of  Oregon.  The  limits  of  the 
Sitchian  fauna  are  not  yet  known.  To  the  north  it  appears  to  pass 
into  the  Arctic,  or  Ciroumpolar  Fauna,  while  several  of  the  arctic 

•  Beport  upon  the  Orustacea  of  the  IT.  S.  Ezpl  Exp.,  by  J.  D.  Dana,  1862. 

f  Beport  of  the  British  Aflsodation,  1866. 

X  Johnston's  Physical  Atlas,  p.  99,  PL  31, 1866. 
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species  have  a  range  even  southward  of  this  fauna  to  the  coast  of 
Oregon.  It  apparently  corresponds  to  the  Syrtensian  Fauna  of  Pack- 
ard,* on  the  Atlantic  coast  of  America. 

The  Obegonian  Provincb. — This  division  includes  Puget  Sound, 
in  part  at  least,  and  the  Coast  of  Oregon,  extending  to  Cape  Mendo- 
cino, CaL  It  appears  to  be  the  western  representative  of  the  Acadian 
Fauna  on  the  northeast  coast  of  America.  This  is  not  equivalent  to 
the  Oregonian  Province  of  Forbes,  which  extended  from  Columbia 
River  to  San  Diego,  including,  therefore,  this  and  the  following. 

The  Calipornian  Province. — This  occupies  the  coast  from  Cape 
Mendocino  to  Santa  Barbara,  and  perhaps  farther  southward,  and  in- 
cludes the  Santa  Barbara  Islands,  corresponding  therefore  with  the 
limits  assigned  by  Dana,  while  later  this  name  was  applied  by 
Forbes  to  the  fauna  occupying  the  coast  of  the  peninsula  of  Lower 
CalifoiTiia. 

It  appears  to  represent  the  Virginian  Fauna  of  the  Atlantic  coast. 
Many  species  are  common  to  this  and  the  Oregonian,  while  a  large 
per  cent,  so  far  as  now  known,  are  peculiar  to  each.  Numerous  rep- 
resentatives of  the  genus  Aaterias  give  a  peculiar  character  to  both ; 
and  the  genus  Dendrcuter  is  not  known  elsewhere,  except  in  the  Sit- 
chian  Fauna.  LoQcechirms  pwrpuratua  and  Toxopneuates  Prandsccma 
are  peculiar  and  characteristic  species  of  the  Califomian  Province. 

The  Diego,  and  the  Souora  Provinces,  indicated  by  Prof.  Dana,  are 
almost  unexplored  for  their  Fchinoderms.  The  former  extends,  ac- 
cording to  Dana,  from  latitude  28^**  to  34^°,  and  the  latter  occupies 
the  coast  southward  along  the  peninsula  of  Lower  California,  nearly 
to  Margarita  Bay.  It  is  probable  that  some  of  the  species  described 
as  from  "  California"  belong  to  this  almost  unexplored  region. 

The  Panamian  Province. — ^This  includes  the  Gulf  of  California, 
and  on  the  coast  extends  from  Margarita  Bay,  Cal.,  to  Cape  Blanco, 
Peru.  It  corresponds  with  Dana's  Tropical  Sub-kingdom  and  includes 
three  subdivisions :  The  Mexican  District  or  Province,  including  the 
Gulf  of  California,  Cape  St.  Lucas,  and  the  Mexican  coast  to  Acapulco 
or  beyond ;  the  Panama  District,  including  the  coast  of  Central  America 
and  the  Bay  of  Panama ;  the  Ecuador  District,  occupying  the  coast 
southward  from  Panama  Bay  to  Cape  Blanco,  Peru.  These  correspond 
nearly  with  those  given  by  Dana,  who  considered  them  three  distinct 
Provinces.  Concerning  the  northern  limit  of  this  fauna  there  has  been 
a  pretty  close  agreement  Its  southern  limit,  however,  has  not  been  so 
well  established.     Forbes  included  the  coast  only  to  Guayaquil,  while 

*  Memoirs  Boston  Society  of  Natural  Histoiy,  vol  i,  page  264 ;  and  Prooeedings  B. 
&  K.  H.,  1866,  p.  338. 


Digitized  by 


Google 


838  Verrittj  Notes  on  Radiata. 

Dana  placed  the  boundary  farther  soath,  at  Cape  Blanco.  Mr.  Bradley's 
collection  made  at  Zorritos,  a  short  distance  north  of  Cape  Blanco 
near  Tumbez,  shows  a  remarkable  agreement  with  the  fanua  of  Pana- 
ma, not  only  in  the  Echinoderms,  but  also  in  all  other  classes,  and 
especially  in  the  Mollusca,  Polpys,  and  Crustacea,  while  his  Paita  col- 
lection shows  quite  as  remarkable  an  agreement  with  the  Peruvian 
Fauna.  There  is  thus  a  very  abrupt  change  in  the  faunae  between 
Zorritos  and  Paita,  and  Cape  Blanco  may  properly  be  considered  as 
the  point  of  division. 

The  large  proportion  of  species  that  have  a  range  throughout  the 
whole  extent  of  this  Fauna,  induces  me  to  consider  the  three  subdi- 
visions proposed  by  Dana,  as  of  secondary  importance,  yet  in  the 
present  state  of  our  knowledge  there  are  several  species  peculiar  to 
each  of  these  subdivisions.  The  number,  however,  has  been  materi- 
ally reduced  by  the  late  explorations. 

The  Galapagos  Pbovincb. — ^It  is  somewhat  uncertain  whether  this 
should  not  be  united  to  the  preceding,  as  a  district  or  sub-province, 
many  of  the  species  being  characteristic  Panamian  forms.  At  the 
same  time  some  Peruvian  species  occur,  which  even  caused  both  Dana 
and  Forbes  to  unite  this  Fauna  with  that  of  Peru.  Possibly  the 
southern  part  of  the  Islands  belong  rather  to  the  Peruvian  and  the 
northern  to  the  Panamian  Fauna.  The  recorded  localities  are  not 
sufficiently  exact  to  determine  this  question. 

The  large  percentage  of  species  peculiar  to  this  region  and  belong- 
ing in  most  cases  to  Pacific  rather  than  American  types  has  induced 
me  to  consider  it  a  distinct  fauna,  with  an  intermixture  of  Peruvian 
and,  especially,  Panamian  forms. 

The  Peruvian  Province. — ^The  region  from  Cape  Blanco  south- 
ward to  northern  Chili  is  inhabited  by  a  very  distinct  and  character- 
istic Fauna.  One  species  only  {JEkhinocidaris  steUata)  has  been  found 
in  this  Province,  and  that  only  in  the  extreme  northern  portion,  which 
occurs  also  at  Panama.  The  northern  limit  is  well  marked,  but  the 
southern  is  not  yet  accurately  known.  It  appears  to  extend  as  far, 
at  least,  as  Coquimbo,  while  even  at  Valparaiso  many  of  the  charac- 
teristic species  occur.  Dana  considered  Copiapo  to  be  near  its  south- 
em  limit. 

The  Chilian  Province. — The  middle  coast  of  Chili,  from  near 
Coquimbo  to  Valdiva,  appears  to  be  inhabited  by  a  peculiar  Fauna, 
although  at  the  same  time  several  of  the  Peruvian  species  are  mingled 
with  those  characteristic  of  this  region.  By  Forbes  the  Peruvian 
Fauna  was  joined  directly  to  the  Araucanian. 
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The  Abaucanian  Provinob. — ^This  appears  to  extend  from  near 
Yal4iva  to  the  south-western  coast  of  Patagonia,  bat  its  southern 
portion  is  very  little  known.  Dana  places  its  southern  boundary  at 
lat.  50°,  which  would  make  its  length  about  900  miles. 

The  Fcbgian  Province. — ^This  includes  southern  Patagonia  and 
the  adjacent  Islands.  Several  peculiar  and  interesting  £chinoderms 
have  been  described  from  this  Fauna,  some  of  which,  as  Aaterias 
antarctica  and  "  Guvieria  antarcticay^  recall  the  forms  of  the  Arctic 
regions,  while  there  are  other  genera,  as  Tripylns^  that  are  quite 
peculiar. 

Comparison  of  the  Tropical  JSchinoderm  Fauncs  of  the  East  and 
West  Coasts  of  America, 

The  question  of  identity  between  certain  species  found  upon  the 
Atlantic  and  Pacific  coasts  of  Central  America  is  of  great  interest 
both  to  the  Zo5logist  and  Geologist,  and  has  received  much  attention 
from  various  writers.  That  the  two  FaunsB  are  remarkably  similar 
in  many  respects,  and  have  large  numbers  of  closely  allied,  repre- 
sentative or  analogous  species,  is  admitted  by  all  who  have  written 
upon  the  subject.  Several  authors  also  admit  a  certain  number  of 
species  which  are  identical  or  undistinguishable.  Thus  of  MoUusca, 
Dr.  P.  P.  Carpenter*  admits  36  species  as  identical  between  the  two 
coasts;  34  additional  ones  that  may  prove  to  be  identical ;  41  that 
are  "  really  separated,  but  by  slight  differences ;"  26  that  are  "  analo- 
gous but  quite  distinct  species.''  In  addition  to  these  he  admits  15 
species  as  probably  common  to  the  west  coast  of  America  and  the 
west  and  south  coasts  of  Africa.  Prof.  C.  B.  Adamsf  did  not  admit 
any  species  as  common  to  Panama  and  the  West  Indies,  except 
Crepidula  unguiformis. 

Prof.  Dana,  Dr.  Stimpson,{  and  others  admit  several  species  oi 
Crustacea  as  common  to  the  two  coasts.    In  the  collections  of  Mr. 

*  Report  of  the  British  Association  for  the  adyancement  of  Science,  1856. 
t  Annals  of  the  Lyceum  of  Natural  History  of  New  Yoric,  v,  1862. 
X  Notes  on  North  American  Crustacea.     Annals  Lyceum  Nat.  Hist  of  N.  Y.,  1868 
and  1860.    In  these  papers  the  following  species  are  indicated  from  both  coasts : 
PetroUalhea  armatua  Stimp.  Groniw  ryber  Stimp. 

0ziu8  perkUua  Stimp.  NduHlograpsus  minuiua  M.  Edw. 

Briphia  gonagra  M.  Edw.  AetuUhopua  planiasimus  Dana. 

CaUijiedes  diacanthus  Stimp.  Damecia  hiapida  Souly. 

Mr.  Albert  Ordway  has  satinfactorily  separated  the  western  species  of  CaUtMctea 
from  those  of  the  West  Indies,  (Boston  Journal  Nat  History,  voL  vii,  1868).  Concem- 
Ing  some  of  the  other  species  Dr.  Stimpson,  himself,  expresses  doubt,  owing  to  the 
want  of  sufficient  specimens  for  ascertainiog  the  constancy  of  slight  differences. 
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Bradley  there  is  a  species  of  Eriphia*  from  Panama  that  appears  to 
be  nndistinguishable  from  specimens  collected  at  Aspinwall,  but  many 
allied  species,  which  are  clearly  distinct,  occur  on  the  opposite  (toasts. 

Of  Fishes,  Prof.  Theodore  Gillf  and  Mr.  F.  W.  Putnam  both  admit 
one  species,  at  least,  that  appears  to  be  common  to  both  coasts,  or  in 
which  no  characters  have  has  yet  been  found  by  which  to  separate 
them.  The  Fishes  as  a  rule  are  nearly  allied  and  many  analogous  or 
representative  species  occur.  J 

The  Polyps,  as  we  have  shown  in  a  former  paper,§  are  entirely  dis- 
tinct, many  of  the  genera  and  families  being  peculiar  to  each  coast. 
The  Panamian  Fauna  includes  Pavonia^  PocUUpora^  Ulangia^  Coenr 
opsammiay  genera  which  are  peculiar  to  the  Pacific  and  Indian 
Oceans,  while  a  few  of  the  peculiarly  American  or  Atlantic  genera 
are  represented  by  analogous  species^  as  Renilla,  PhyUangia^  etc., 
but  most  of  the  characteristic  West  Indian  genera  and  families  are 
entirely  absent.  Several  peculiar  genera  also  occur,  as  Stylatula  and 
8tephanaria,\  The  genera  Muricea^  Qorgonia  {Rhipidogorgia)^%  As- 
trangia^  are  represented  by  more  species  in  the  Panamian  Fauna  than 
elsewhere,  but  have  analogous  species  in  the  Caribbean  Fauna. 

In  the  following  list  all  the  known  Fchinoderms  of  the  Atlantic 
and  Pacific  Tropical  American  coasts  are  placed  side  by  side,  in  order 
to  show  the  similarity  of  the  two  faunte,  as  well  as  their  remarkable 
distinctnesa  When  special  localities  are  not  given  for  a  Caribbean 
species,  it  is  to  be  regarded  as  inhabiting  the  West  Indian  Islands, 
most  firequently  the  Antilles.  A  mark  of  exclamation  (!)  has  been 
added  after  the  names  of  those  species  that  I  have  personally  studied, 
as  well  as  after  localities  from  which  I  have  had  specimens  for  exami- 
nation. For  the  Panamian  species  I  have  in  most  cases  omitted  spe- 
cial localities,  because  they  have  been  given  in  the  preceding  lists, 
but  have  added  remarks  upon  their  stations,  etc.,  derived  from  the  notes 
of  Mr.  Bradley.     (Localities  introduced  in  the  Reprint  are  in  italics.) 

*  This  proves  to  be  distinct  It  is  tiie  Eriphia  squamala  St  R  gonagra  has  not 
been  conflnned  from  Panama,—  Reprint 

f  Proceedings  Philadelphia  Academy  Nat  Sciences,  voL  ziy,  p.  249,  1862.  (Brachy- 
rhimi8  oreokis  Gill). 

(  Dr.  Gmither  regards  78  out  of  303  species  of  Central  American  fishes  as  identical 
on  the  opposite  coasts.  Of  these  173  are  truly  marine  spedes  with  57  identical, — 
Reprint. 

§  Proceedmgs  Boston  Soa  Nat  History,  i,  pi  323,  18G6. 

I  This  name  is  proposed  instead  of  Stephanocora^  which  was  previously  used  by 
Ehrenberg  in  1834  for  a  genus  of  Oculmidm, 

T[  "We  have  since  ascertained  that  these  species  are  generically  distinct  from  the  West 
Indian  ^'Bh^pidogorgiaflcMhim^"  and  belong  to  Leptogorgia  and  Eugorgia^ — ^Reprint 
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CARIBBEAN  FAUNA.  PANAMIAN  FAUNA. 

Crinoldea** 


Pentacrinus  dsterias  (Lino,  sp.) 
P.MiXlleri  Orsted  (P.  caput-medusse 

Mttll.). 
(!)  P.  decora  Thomson. 
Antedon  Duhenii  Bolsche^Rio  Janeiro. 
A,  Braziliensis  Ltk.  Rio  Janeiro. ! 
(?)  A,  MUherUi  Mdll.  North  America. 


None  known. 


Other  described  species  probably  occur  in 
the  West  Indies,  but  the  lack  of  authen- 
tic localities  prevents  their  admission 
here. 


Opblnroidea.! 

Family,  Astrophytid^. 


Astrophyton  muricatum  Ltk. ! 

Charleston,  Bahamas,  Florida  I  St  Croix, 
A,  ccBcilia  Ltk.  St.  Croix^  on  Thesea  I 
A.  Krebsii  Ltk.  St.  John  (Ltk.) 

Family,  Astbochbmid^. 

Asteroporpa  annulata  Ors.  and  Ltk. 
A.  affinU  Ltk. 
A.  dasycladia  Dij.  and  H. 
Astrochema  oligactes  Ltk. 

St  Johns,  20  fathoms. 
A.  affinU  Duj.  and  H. 

Family,  OpHioifYxiD-fi. 

Ophiomyxa  fiaccida  Ltk. !  I  Ophiomyxa  sp. 

Florida  to  St  Thomas.  I 

Family,  OpHiocoMiD^.f 


Astrophyton  Panamense  Verrill ! 
Panama  I  Zorritos,  Peru,  at  4  fathoms 
depth,  dingling  to  Muriceal    La  Pazt 


Ophiocoma  echinata  Ag. !  Florida  I 

Aspinwall  I  St  Thomas  and  Cumana. 
0.  Riisei  Ltk.!  Florida!  Aspinwall ! 

St  Thomas  and  Cumana. 
0.  pumila  Ltk. !  Bahamas !  Florida  ! 

Aspinwall  I  and  St  Thomas. 
Ophiopsiia  Riisei  Ltk. ! 
Ophiactis  Krehsii  Ltk. ! 

Bahamas  I  Florida,  Charleston,  StThomas. 
O.  MuUeri  Ltk. ! 

Florida  to  St  Thoma& 


Amphiura  Riisei  Ltk. 

A,  Stimpsonii  Ltk. 

A.  tenera  Ltk.  Charleston,  St  Thomas. 


Ophiocoma  cethiops  Ltk.  1 
Low-water  to  quarter  tide,  under  stonea 
and  in  crerioea 

0.  Alexandri  Lym. ! 
Low-water,  in  crevices  of  the  reef  at 
Panama. 

Ophiactis  Orstedii  Ltk, 

0.  arenosa  Ltk. 

0.  virescens  Org.  and  Ltk.  I 

O.  simplex  Ltk.! 

Amphiura  geminata  Ltk. ! 

A.  violacea  Ltk.! 

A,  Orstedii  Ltk. 


*  ArUedon  HagmU  Pourt,  A.  m&ridianalia  (Ag.  sp.)  Yerrill,  A,  armaia  Pourt,  A. 
cubensis  P..  A,  rvbiginoaa  P.,  A.  benripirma  P.,  and  Rhizocnnus  Iqfotensis  Sars  are 
additional  species  from  the  deep  sea  explorations  of  Poiu^es, — Reprint. 

t  AmphiphoUa  cUbida  Ljung,  and  A.  subtiUa  Lj.,  Rio  Janerio ;  A.  Jamuurii  Ij.,  Brssil ; 
OphionepJUhys  Umicola  Ltk.  and  Ophionema  intricata  Ltk..  St.  Thomas ;  Ophiacaniha 
Feniaerinus  Ltk.,  Antilles,  haye  since  been  described.  See  also  Mr.  Lyman's  descrip- 
tions of  1  new  genera  and  21  new  species  from  the  deep  sea  collections  of  Pourtales 
off  Florida,  in  Bulletin  Mus.  Comp.  Zodl,  p.  316,  1869,— Reprint 
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CARIBBEAN  FAUNA. 
A,  limbata  Ltk.  Rio  Janeiro. 
A,  gracillima  Slim  p. ! 
Ophiophragmus  septus  (Ltk.  8p.)Lym 
0,  Wurdemanni  Lyra. 

Chariotte'8  Harbor,  Florida. 
Ophiocnida  scabriuscula  Lyra. 
Hismipholis  cordifera  Lym.  Carolina ! 
Ophiohlenna  Antillensis  LtL 
Ophiostigma  isocantkum  Ltk, 

Florida,  St  Thomaa,  St  John. 
Ophionereis  reticulata  Ltk. !  Berrouda! 

Florida  I  Bahamas  I  St  Thomaa,  Oumana 
(f)  0.  porrecta  Lym.f 

Florida  (?)  (Lym.) 
Ophiothrix  violacea  M.  and  Tr.J ! 

Florida,  Aspinwalll  West  Indies  I  and 

Brazill  ^ 

0.  Orstedii  Ltk. ! 

Bahamas!  Florida,  St  Thomas,  Gumana. 
0,  Suensonii  Ltk. ! 

St  Thomas!  Carthagena,  N.  G. 
0.  lineata  Lym.  1 

Aspinwall !  Florida  (Lym). 


PANAMIAN  FAUNA. 
A.  microdiscus  Ltk. 
A.  Puntarence  Ltk.* 
Opkiophragmus  marginatus  Lym. 

Ophiocnida  kispida  Lym. ! 
Hemipholis  gracilis  Verrill  I 


Ophionereis  annulata  Lym. ! 
0.  Xantiisii  Lym. 
Ophiothrix  spiculata  LeC. ! 


0.  dumosa  Lym. 


Ophiothela  mirahilis  Verrill ! 
Panama  to  La  Pai ! 


Ophiolepis  elegans  Ltk 

Florida,  Charleston,  S.  0.  (Lym). 
0.  paucispina  M.  and  Tr. ! 

Florida  to  St  Thomaa 
Ophioceramis  Januarii  Lym. 

Bio  Janeiro. 
Ophiozona  impressa  Lym. 

Florida  to  St  Thomas. 


Familt,  Ophiolepid.«. 

Ophiolepis  mriegata  LtL  1 


Ophioeona  Padfica  Lym.  I 


Ophiura  cinerea  Lyman ! 

Florida!  Aspinwall!  St  Thomaa 
0.  appressa  Say !  Florida  I  Aspinwall 

St  Thomas  and  Oumana. 
0.  rubicunda  Lym.  1 

Aapuiwall!  Florida!  to  St  Thomas. 
0,  squamosissima  (Ltk.  sp.)  Lym. 
O.  elaps  (Ltk.)  Lym.  Bahamas ! 
0.  brevicauda  Lyman  I 

Florida !  Aspinwall !  St  Thomas. 
0,  guttata  (Ltk.  sp.)  Lyman. 
0.  brevispina  Say! 

Florida  and  Bahamas  to  Si  Thomas. 
0.  Januarii  Lyra.  Rio  Janeiro ! 


Familt,  Ophhtrida 

Ophiura  teres  Lym. ! 

0.  Panamensis  Lym. ! 


sp.  nov, 


I 


0,  vartegata  Lym.  ! 
O,  Daniana  Verrill ! 


*  AmphiphoUa  grisea  Ijung.,  Guayaquil,  is  an  additional  species, — ^Reprint 
t  This  species  proTes  to  be  from  the  Hawaiian  lslands,-^Beprint 
X  Dr.  Latken  has  separated  the  West  Indian  from  the  Brazilian  form  under  the 
name  of  0.  Oairibcba^ — ^Reprint 
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PANAMIAN  FAUNA. 


Ast«*rloldea.* 

Family,  Astbopectbnid^. 


Luidia  clathrata  (Say  np.)  Ltk. ! 

S.  CaroUaal  Florida  I  St  Thomas  (Ltk.). 
X.  alternata  (Say  sp.)  Ltk. 

Florida  (Say),  St  Thomas  (Ltk.). 
L.  Macrgravii  Stp.  Brazil ! 

Jamaica  (Browne),  Cotinquiba. 
Astropecten  articulntus  (Say  sp.)  Ltk.! 

K  Flonda  and  Georgia  (Say). 
(?)  A,  ciliatus  Gruh6. 

Porto  Cabello  (Grube^ 
A.  variabilis  Ltk.! 

Florida  1  St  Thomas  (Ltk.). 
A,  Antillensis  Ltk. !  St.  Thomas. 
(?)  A,  Valenciennesii  M.  and  Tr. 

Vera  Cruz. 

!?)  .4.  Brazilienais  M.  and  Tr.  Brazil 
?)  A,  dubius  Gray. 


Luida  tessellata  Ltk.  I 

L.  BellonoB  Ltk. ! 

(1)L,(Petalaster)  Cofumbi€B{GrAy  sp.). 

Astropecten  regalis  Gray  1 

A,  fragilis  Verrill ! 

A.  Orstedii  Ltk.  I 

(/)  A,  armatus  Gray. 

(?)  A,  erinaceus  Gray. 


Family,  Goniastbbid^. 


Oreaster  gigas  (Linn.)  Ltk.,  ^0.  re- 

ticulatus  M.  and  Tr. 

Florida!  Haytil  St  Thomas  (Ltk.),  Cu- 

racas,  Barbados,  Ahrolhoay  BraeUl 
(?)  0.  aculeatus  M.  and  Tr. 

Probably  the  same  as  the  preoeding. 


A,  steilifer  Mob.  (A,  Braziliensis  Ltk.) 

Rio  Janeiro. 
A^teriscuH  folium  Ltk.  I 

Aspinwalll  St  Thomas  (Ltk.). 


Oreaster  occidentalis  Verrill  I 
Panama  to  La  Paul 


(?)  0,  Cumingii  Gray  sp. 

Nidarellia  armata  Gray ! 

(?)  Ooniodiscus  stella  Verrill ! 

Perhaps  young  of  the  preoeding.f 
Paulia  horrida  Gray. 
Ggmnasteria  inermis  Gray. 
G.  spinosa  Gray.     La  Paz  ! 
Patiria  obtusa  Gray  ! 

Asteriscus  modestus  Verrill  I 
Under  stones  at  low- water  mark. 


Family,  Eohinastbbid^.^ 


Echinaster  spinosus  M.  and  Tr. 

Florida  I  Haytil  St  Thomas  (Ltk.). 
E.  Brazilietisis  M.  and  Tr. 

Puerto  Cabello,  Jamaica,  Rio  Janeiro. 
E,  serpentarius  M.  and  Tr.  Vera  Cruz. 


SAcanthaster  Ellisii  (Gray)  LaPaz! 
:hinaster  aculeatus  (Gray.) 


Mithrodia  Bradleyi  Verrill  I  La  Paz  ! 
Ferdina  Cumingii  Gray. 


•  Mr.  Pourtales  has  dredged  Pteraskir  mOitarie  off  Florida  in  120  to  125  flE^oms,— 
Reprint 

f  This  proyes  to  be  the  case,  (see  page  372), — Reprint 

X  Bc/mast&r  erasaiapina  Y.,  Abrolhos  Reefs  and  K  spimUosus  Y.,  West  Florida,  are 
additional  species, — Reprint 

TRAira  CoNNSonouT  Aoad.,  Yol.  L  44  June,  1867. 
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Family,  Ophidiastbbid^. 


(?)Linckia  Ouildingii  Gray. 
L,  ornitJiopus  Ltk. 

8t  Thomas,  etc.  (Ltk.),  Vera  Cruz  (M. 

and  Tr.).  Probably  identical  with  the  last. 

Ophidiaster  flaccidus  Ltk. 
St  Th<nnas  (Ltk.). 


Linckia  ColumhicB  Gray. 
Z/.  unifascialu  Gray ! 
Cistina  ColumbicB  Gray. 
Dactyhsaster  gracilis  Gray. 
Ophidiaster  pi/ramidatus  Gray  I 


Asterias  Mexicana  (Ltk.  sp.)  Verrill. 
(?)  A,  tenuispina  Lam.* 
Bermuda  I 


Family,  Astbbidj^. 

Aster ias  sertuli/era  Xantas. 
Heliaster  microhrachia  Xaotns ! 
H.  Kubiniji  XantosI 
H,  Cumingii  Gray ! 


Ecliinoidea.t 

Family,  Cidabid^. 

Cidaris  annulata  Gray  I  I  Cidaris  Thouarsii  Val. ! 

Florida  I  Aspinwalll  Rio  Janeiro  (Ltk.).l    Cape  St  Lucas,  Panama!  Galapagos  I 

Family,  Diademid^. 

Diadema  Afexicana  A.  Ag.  I 
Echinodiadema  coronata  Verrill  I 
Astropyga  venusta  Verrill  1  La  Paz  ! 


Diadema  AntUlarum  Mich. ! 
Florida!  Aspinwall!   Haytil  Bahamas! 
Antilles  and  Surinam  (Ltk.). 


Family,  Abbacid^. 


Echinocidaris  punctulata  Desral.  1 

S.  Carolina  to  W.  Indies. 
(?)  E.  Dufresnii  Desml.J 

CumaDa  (Ag.  and  Des.). 
(?)  Arha/iia  pustulosa  (Lam.  sp.). 

Brazil  (Ag.  and  Des.). 


Echinocidaris  stellata  Ag. ! 
Guayamas  to  Paita  1  Galapagos  Islanda 


Family,  Eohinid^. 


Lytechinus  variegutus  A.  Ag. ! 

Yucatan  to Bahia (Ltic),  Haytil  Florida! 
L,  Atlanticus  A.  A^.  (?  L.  excavatus 

Bi.  sp.)     Bermuda! 
(?)  Psammeckinus  aciculatus  Hup6< 

Brazil 


Lytechinus  roseus  Verrill  I 
Acapuloo  to  Panama ! 


Psammechinus  pictus  Verrill  I 


*  Since  described  under  tiie  name,  Agterias  AtianUica  Verrill,  fh>m  Brazil,  Cuba,  and 
Bermuda, — Reprint 

f  Mr.  A.  Agassiz  records  19  additional  species,  including  9  new  genera  and  14  new 
species,  from  the  deep-sea  collections  of  Pourtales,  in  Bulletin  M  C.  Z.,  No.  9, — Reprint 

X  The  Essex  Institute,  Salem,  Mass.,  has  two  specimens,  beautifully  variegated  with 
green,  and  agreeing  entirely  with  the  description  of  this  species.  One  is  labelled  as 
coming  from  the  "  West  Coast  of  Africa,"  the  other  from  the  **  Sandwich  Islands." 
The  former  locality  is  most  likely  to  prove  to  be  tiie  true  one. 
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Family,  EchinometkiduE. 


Echinometra  Michelini  Des.  (JS,  lu' 

cuntur^  pars,  anth.) ! 

Florida!  Aspinwalll  Haytil  BrazHt 
E.  viridis  A.  AjBf.  (E,  Michelini  F.ik.)  ! 

Florida  1  Aspinwall  I  Antilles  (Ltk.). 
E.  plana  A.  Ag.  Hayti. 
(?)  Antkocidaris  Mexicana  (Ag.  sp.)* 

Vera  Cruz  (Ag.  and  Dea  ) 


Echinometra  Van  Brunti  A.  Agf.! 
Acapulco,  Cape  St  Lucas,  and  La  Pea! 

E.  rupicoln  A.  Ag. ! 
Ac^jutla  to  Zorritos. 

Toxopneustes  sp.  (Toxocidaris  Mexi- 
cana A.  Ag.),  Acapulco. 


Family,  HippoNoiD-a. 


Tripneustes  ventricosus  Ag.  ! 
Florida  I  Yucatan  to  Surinam  (Ltk.). 


\Tripneu8tes  depressus  A. 
I    Guajamas,  La  Pazf 


Ag. 


Family,  CLYPBA8TEBn>^.f 


Clypeaster  rosaceus  Lamk. 

Florida  to  Antilles  (Ltk.). 
Stoloniclypeus  prostratus  A.  Ag. ! 


Clypeaster  speciosus  Verrill ! 

La  Paz! 
Stoloniclypeus  rotundua  A.  Ag. ! 


Family,  Scutellid^.J 


MelWa  hexapora  Ag. ! 

Florida  I  Mexico,  Barbados,  Surinam  (Ltk.) 
M.  pentapora  Ltk. ! 

W.  Indies,  Cumana,  Brazil 
(!)  M,  teatudinea  Klein  ! 

N.  Carolina  1  Florida  I  Texas  I 

Encope  emarginata  Ag. ! 

Florida  I  to  Rio  Janeiro. 
(?)  E,  quinqueloha  (Esch.  sp.)  Grab6  I 

Florida  I  to  Brazil. 
E,  Michelini  Ag. !  Florida  I 
Moulinia  caaaidulina  Ag.  Marlinique. 

Family,  Cassidulib^ 

Echinoneua  aemilunaria  Lamk. I 

Cuba  to  Trinidad  (Ltk.). 
Caaaidulua  Caribcearum  Lamk. 

Jamaica,  etc.,  St  Thomas  (Ltk.). 


Mellita  Pacifica  Verrill  I 

M,  longifiaaa  Mich. 
Panama  (A.  Ag.),  La  Paz! 

Echinoglycua  Stokeaii  Gray ! 
En^^ope  occidentalia  Verrill ! 

E,  grandia  Ag.  I 

Gulf  of  California,  La  Paz! 
E,  Calif ornica  Verrill  I 

La  Paz! 


Pygorhynchua  Pacificua  Ag. ! 


Family,  Spatangid^. 


Briaaua  columbaria  Ag.  and  Des. ! 

Florida  I  Antilles  (Ltk.). 
Meoma  ventricoaa  Ltk. 

Honduras,  Antilles  (Ltk.). 
Plagiopotua pectoralia  AjOf.  and  Des.! 

Mexioo,  Antilles,  Bahia,  Turks  Island  I 


Briaaua  obeaua  Verrill  I 
Meoma  nigra  Verrill  I 
Metalia  nobilis  Verrill ! 


*  Mr.  A.  Agassiz  considers  this  his  Echinometra  plana^ — Reprint 

f  Clypeaster  spedosus  V.,  from  La  Paz,  is  an  additional  species, — Reprint 

X  Encope  Oalifornica  V.,  from  La  Paz,  is  here  added, — Reprint 
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Agassizia  excentrica  A.  Ag.  Florida,* 
Moera  atropos  Mich. 
N.  Carolina  1  Texas  1  Antilles  (L£k.). 


PAN  A  MT  AN  FAUNA. 
Agassizia  ovulum  Lik.  I 
Moera  clotho  Mich.  (A.  Ag.). 

Lovenia  sp.  Galif  of  CaliforDJa. 


HolotliaHoldea«t 

Family,  Synaptid-«. 


Synapta  lappa  MtLll. 

Leplosynnpta  hydriformis  nob.J  (LeS.) 

Gruadaloupe. 
L,    Pourtalesii    Selenka    (S.    viiidis 

Pourt,  non  LeS.). 

Biscajne  Bay,  Flonda.  Perhaps  the  same 

as  the  last 
ffeterosynapta  viridis  nob.§  (LeS.  sp. ) 
Synaptula  viuipara  Orst. 
Chirodota  pygmoeum  MtllL 
C,  rotiferum  (Pourt  sp.)  Stirop. 

Biscayne  Baj,  Florida,  (Pourt) 


Family,  OucuMAKiDiB. 


Pkyllophorus  (?)  lepadi/era  V.  (Hoi- 
othuria  lepadi/era  LeS.). 
St  Bartholomew. 

Urodemas  sp.  nov.  Bahamas  I 


Stolus  ovulum  Selenka.  Acapulco. 
Stolus  gibber  Sel.   Panama. 

Pentacta  Panamensis  Verrill  I 
Lissothuria  omata  Verrill ! 


Holothuria  botellus  Spl 

Tortugas,  Florida,  eta 
H.  princeps  Sel.  Florida,  EgnKmtKey  ! 
H.  maculata  LeS.  St  Bartholomew. 
ff.  unicolor  Sel.  Barbadoes. 
jy.  glaberrima  Sel. 

*'  Hayti,  Bahama  Is.,  PananuL" 
jy.  grisea  Sel.  Hayti. 
IT,  Floridiana  Pourt. 

"  Florida,  Zanzibar,  Sandwich  Is.,  Java," 

Ac.,  (Sel). 


Family,  Holothubid^b. 

Holothuria  botellus  SeL 
/'  Panama,  Sandwich  Is.,  2ktnzibar,  Florida.** 
//.  langvens  Sel.  Panama. 
ff,  subditiva  Sel.  Panama  (Florida  f) 
H,  lubrica  Sel.  Acapulco. 
H,  glabberrima  Sel. 
Panama,  Ha jti,  eta 


*  This  species,  fh>m  the  dredgings  of  Pourtalea,  and  Moora  dotho  are  introduced  on 
the  authority  of  Mr.  A.  Agassiz, — Reprint 

f  Mr.  Pourtales  reports  Ouvieria  (?  Lqndopsohu)  operculata  (Pourt),  fhyonidium 
eanchikffum  P.,  T.  gemmaimn  P.,  Echinocueumis  typica  Sara,  OucMmairia  Jrrmdosa 
Gunner,  and  Moipadia  boreaUs  Sars  from  his  deep-sea  odleotions, — Reprint 

X  See  note  page  326  for  the  genus  Lq>tosynapia, 

§  The  name  Uetsrosynopta  is  here  proposed  for  a  new  genus  haying  J91  viridia  LeS. 
sp.  as  its  type.  It  is  remarkable  in  haying  four  simple  and  eight  pinnate  tentades. 
Its  skm  contains  small  calcareous  hooks,  as  in  Lq>to»ynapta.  It  has  the  habit  of  ding- 
ing to  alg»,  eta,  instead  of  bunx)wing  like  most  others  of  this  fkmily. 
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Stickoptis  Kefersteinii  Sel. 
Acapuloa 


Stfchopus  rigidus  Sel. 

Florida,  Zanzibar,  etc. 
S,  bidionotus  Sel. 

"  Florida  (Acapuloo?)" 
ActhopygaiMulUria)  parvula  (Selsp.) 

Florida. 
A.  {M.)  Agansizii  (Sel.  sp.) 

Florida,  Tortugafl,  Haytl 
A.  (A/".)  ohncura  (LeS.  >p.) 

St  Bartholomew.    This  and  the  next  two 

Bpedes  may  prove  identical  with  some  of 

the  preceding. 
BohcLdschia  agglutinata  (LeS.  sp.) 

St  Bartholomew. 
B.fasciata  (LeS.  sp.) 

St  Bartholomew. 
SpoTodipus  gigas  Orst. ! 

Perhaps  identical  with  one  of  the  preced- 
ing species. 

These  lists  contaiD  125  species  from  the  Caribbean,  including  a  few 
that  are  marked  as  doubtM,  and  82  from  the  Panamian  Fauna.  Of 
these  none  have  ever  been  indicated  as  common  to  the  two  coasts,  ex- 
cept two  species  of  Holothurians  which  Selenka  records  from  both 
coasts,  and  another  (Stichopus  badionotus  SeL)  from  Florida  and, 
doubtfully,  from  Acapulco.  The  Holothurians  being  very  difficult  to 
identify  with  alcoholic  specimens,  it  is  not  improbable  that  these  few 
apparent  exceptions  to  the  rule  among  the  Echinoderms  will  prove 
to  be  errors  in  determining  the  species.  In  the  other  orders  the  spe- 
cies are  often  very  closely  allied  in  structure  and  appearance,  yet  the 
differences  are  in  all  cases  sufficiently  apparent.  There  are,  however, 
so  many  analogous  or  representative  species  in  the  two  faansB,  and  so 
general  an  agreement  in  the  genera  and  families  represented,  that  the 
general  features  of  the  faunsB  have  a  remarkable  similarity,  while  they 
stand  in  strong  contrast  with  the  tropical  fauna  of  the  Pacific  and 
Indian  Oceans. 

In  this  respect  the  Echinoderms  agree  with  the  observations,  previ- 
ously made  upon  the  Crustacea  and  Mollusca,  and  confirm  the  state- 
ment that  both  coasts  of  America  belong  to  one  grand  Zoological 
Realm,  in  distinction  from  all  other  regions,  and  that  America  has 
therefore  a  remarkable  insular  character,  and  may  be  regarded  zoo- 
logically as  a  great  '*  Island  in  the  Atlantic  Ocean,"  the  deep  oceanic 
basin  west  of  the  Galapagos  limiting  the  western  extension  of  the 
American  or  Atlantic  forms. 

Among  the  types  peculiar  to  the  American  Realm  the  genus  Ophi- 
ura  b  one  of  the  most  remarkable  instances,  since  it  abounds  on  both 
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sides  of  America,  being  represented  by  numerous  species.  But  with 
the  exception  of  one  Mediterranean  species,  the  genus  is  unknown 
elsewhere,  no  representatives  of  it  having  been  discovered  in  the 
Indian  or  Pacific  Oceans,  where  it  appears  to  be  replaced  by  Ophi- 
opeza^  Ophiarachncfy  etc.,  which  have  a  similar  appearance,  but  with 
only  ten  ovarial  openings,  instead  of  twenty.  Among  other  genera, 
occurring  on  both  coasts  of  America,  but  miknown  in  the  great  Indo- 
Pacific  Fauna,  are  the  following :  Ophiozona^  Ophiostigma^  Semi- 
pholisy  OphiophragmvSy  Ophiomyxa^  lA/techintuiy  JBhcope^  etc.  The 
following,  although  represented  in  other  regions,  appear  to  have  their 
greatest  development  upon  the  American  coasts :  OphiactiSy  Amphir 
wra^  JSchinasteTy  Ijuidiay  EchinocidariSy  Arbaciaj  MeUita. 

Several  genera,  which  occur  in  the  West  Indies  and  appear  to  be 
peculiar  to  the  Atlantic,  or  have  there  their  greatest  development, 
have  not  yet  been  found  in  the  Panamian  Province.  Such  are,  Penr 
tdcrinuSy  Ophioblennay  Asteroporpa^  Aaterochema,  Clypeaater  (also 
Pacific),  CasHdviuSy  Pla,gionotu8y  MceraJ^ 

A  few  genera  are  found  in  the  Panamian  Fauna,  which  occur  also 
in  the  Indo-Pacific,  but  have  not  been  met  with  in  the  Caribbean 
Fauna.  Among  these  are  the  following:  Ophiothda^  Mithrodia^ 
AcanthaateTj  Astropyga^  Metcdia^  Lovenia,  The  following  genera 
seem  at  present  peculiar  to  the  Pacific  coasts  of  America :  NidoreUia^ 
Qymnaaterla^  Heliaater^  JSkhinodiademay  Echinoglyima  (restricted), 
Pygorhynchus  (also  fossil  in  Europe),  Agassizia;  and  in  the  temper- 
ate regions,  Pycnopodia,  Loocechirvua^  Dendraster,^ 

There  are,  also,  numerous  species  in  each  Fauna  belonging  to  cos- 
mopolitan genera,  or  to  genera  found  in  all  tropical  seas,  but  none  of 
these  species,  excepting  the  doubtM  Holothurians,  are  common  to  both 
coasts,  or  to  the  Panamian  and  Indo-Pacific  Faunse,  or  to  the  latter 
and  the  Caribbean.  Among  cosmopolitan  genera,  represented  on 
each  coast,  are:  OphiolepiSy  Ophiocoma^  Amphiura^  Ophiactis^ 
OphionereiSy  Ophiothrix,  Astropkyton^  Aatropecten^  Luidia^  Aster- 
isciUy  Oreaster^  Ophidiaetery  Xdnckia^  CidariSy  JHademay  PiBamme- 
chinits,  Echinometray  ToxopneusteSy  StolonidypeuSy  BriseuSy  Meomcu 

From  the  preceding  analysis  of  the  genera,  it  is  evident  that  while 
the  Panamian  Fauna  has  several  truly  Indo-Pacific  types,  and  some 
that  are  peculiar,  it  is  nevertheless  most  closely  related  to  the  Carib- 

*  Clypeaster  tpecioma  Y.,  and  Mara  dotho  Mich.,  are  now  known  horn  the  west  coast ; 
Oaanduku  is  now  regarded  bj  A.  Agassiz  as  the  same  genus  with  Pygarhynchua  /\k^ 
cu$,  and  he  refers  MskUia  nobUis  to  Plagumotus^ — ^Reprint 

t  Astridypeua  (Japan),  Pygorhynehue  and  Agassizia  (W.  Indies)  must  now  be 
omitted, — ^Reprint 
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bean  Fauna,  by  a  large  number  of  peculiar  American  genera,  hav- 
ing allied  species  in  each,  and  by  many  analogous  species  in  cosmo- 
politan genera.  This  close  relation  between  the  two  fauna3  may, 
also,  be  well  shown  by  the  large  number  of  Indo-Pacific  genera  that 
are  equally  absent  from  both,  although  widely  diffused  through  the 
Pacific  and  Indian  Oceans,  of  which  the  following  are  examples . 
Ophiopezay  Ophiarachna^  Ophiomastix^  Ophiarthrum^  OphioplocuSy 
JHchasteTy  Cuicita^  ArUhenia^  Archaster^  Nardoa  {Scyta6ter\  Goni- 
ocidaris^  Fhyllaoanthm^  JEchinothriXy  ScUmacis^  Temnopleurus^  He- 
liocidaria  (restricted),  Heterocentrotits^  Acrodadia^  JSipponoSj  JLagor 
Tvum^  JRumphia,  Lohophora^  Echinolampas*  Maretia^  Desoria, 

The  apparent  absence  of  Comatvlidm  and  other  Crinoidea  is,  at 
present,  a  remarkable  feature  of  the  Panamian  Fauna.  It  is  quite 
probable,  however,  that  species  of  this  group  will  be  discovered 
hereafter,  since  they  occur  in  considerable  numbers,  both  in  the  Indo- 
Pacific  and  Caribbean  FaunsB,  as  well  as  in  the  temperate  and  arctic 
portions  of  the  Atlantic. 

Future  discoveries  are  likely  to  modify  to  some  extent  the  details 
in  the  distribution  of  the  genera  here  given,  but  it  is  not  probable 
that  the  general  arrangement  of  the  generic  types  will  be  essentially 
changed,  or  that  the  conclusions  arrived  at  can  be  much  modified, 
for  species  that  may  hereafter  be  discovered  are  quite  as  likely  to 
belong  to  West  Indian  or  cosmopolitan  genera,  as  to  those  peculiar 
to  the  Pacific  and  Indian  Oceans. 

In  the  above  discussion  the  Holothurians  have  been  omitted  be- 
cause quite  a  number  of  the  species  known  to  me  irom  each  fauna  are 
still  undescribed,  and  because  there  are  good  reasons  for  supposing 
that  there  are  many  Panamian  forms  that  have  not  yet  been  collected, 
such  as  Synapta^  Chirodota^  and  other  species  that  burrow,  or  seek 
hiding  places.  Nor  have  the  Holothurians  of  other  tropical  regions 
been  so  thoroughly  collected  as  to  make  detailed  comparisons  possible. 

To  the  geologist  one  of  the  most  interesting  questions  connected 
with  the  study  of  the  Atlantic  and  Pacific  faunae  of  tropical  America, 
is  the  possibility  of  a  direct  connection  of  the  two  Oceans,  across  the 
Isthmus,  during  late  geological  periods.  Such  a  connection  has  been 
suggested  by  some  Geologists,  upon  theoretical  grounds,  to  account 
for  the  coldness  of  the  climate  in  North  America  and  Europe,  during 
the  glacial  period.  The  only  direct,  geological  evidence  of  such  a 
connection,  that  has  been  adduced,  so  far  as  known  to  me,  is  the 

*  Mr.  A.  Agassis  has  described  Echinolampaa  earatonUdea  dredged  by  Pourtales  off 
Florida, — ^Reprint 
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occurence  in  the  miocene  strata  of  San  Domingo*  of  several  species 
of  shells  having  the  closest  affinity  to  those  of  the  Panamian  Fauna, 
and  in  some  cases  belonging  to  genera  not  now  living  in  the  Car- 
ibbean Fauna^f  The  majority  of  the  associated  species  are  peculiar, 
so  far  as  known,  to  the  formation,  while  nearly  all  of  those  identified 
with  recent  forms  (14  species)  still  inhabit  the  West  Indies.  In  the 
same  formation  10  species  of  corals  occur,  none  of  which  appear  to  be 
living,  but  most  of  them  belong  to  European  and  Atlantic,  rather  than 
Pacific  groups,  except  a  species  of  PociUipora^  a  genus  not  now  living 
in  the  Atlantic,  but  common  at  Panama  and  throughout  the  tropical 
Pacific.  In  the  paper  referred  to,  it  is  stated  that  the  Isthmus  of 
of  Darien  is  less  than  1000  feet  high, J  while  the  tertiary  beds  of  San 
Domingo  have  been  elevated  nearly  twice  that  amount. 

A  similar  formation,  and  probably  of  the  same  age,  occurs  near 
Aspinwall  in  a  railway  cut,  15  feet  above  the  sea-level,§  from  which 
nine  species  are  recorded  as  identical  with  those  of  San  Domingo, 
and  others  are  probably  so.  In  the  museum  of  Tale  College  there  is 
a  small  collection  from  near  Aspinwall,  probably  from  the  same  lo- 
cality, in  which  are  specimens  of  a  Clypeastroid,  apparently  identical 
with  Stoloniclypeus  pro8tratu8  of  the  West  Indies,  but  certainly  not 
with  S,  rotundxM  of  Panama.  So  far,  therefore,  as  the  direct  geologi- 
cal evidence  bears  upon  this  question  it  would  indicate  a  passage  of 
Pacific  forms  into  the  Atlantic  during  the  Tertiary  period,  rather  than 
the  contrary.  Yet  Mr.  Carpenter  8ays,|  "As  the  level  of  the  Atlantic 
is  higher  than  the  Pacific,  any  such  communication  must  have  poured 
the  treasures  of  the  Atlantic  into  the  Pacific,  and  scarcely  allowed  an 

*  On  some  Tertiary  beds  in  the  Island  of  San  Domingo ;  from  Notes  bj  J.  S.  Heni- 
ker,  Esq.,  with  remarks  on  the  fossils  by  J.  C.  Moore.  Quarterly  Journal  Geol.  Soa  of 
London^  vi,  p.  39,  1849.  On  some  Tertiary  Deposits  in  San  Domingo  by  T.  S.  Heneken, 
with  notes  on  the  fossil  shells,  by  J.  0.  Moore,  and  on  the  fossill  Oorals  by  W.  Lonsdale, 
op.  cit.,  Iz,  p.  116,  1863. 

( Mr.  Duncan  has  since  described  the  fossil  corals  In  the  same  work, — ^Reprint.) 

f  The  shells  quoted  as  having  dose  analogy  with  Panamian  species  are  as  fc^ows : 

"  Gas9%8^  scarcely  distinguishable  from  0.  aJtibrwiatti^  Acapulca  Maiea^  doaely  re- 
sembling M.  ringensy  Coast  of  Peru  (Panama,  Yale  Mus.),  if  it  be  not  identicaL  Cfohim' 
MXa,  very  like  C.  pavoruij  Gulf  of  Califomia.  The  genus  Phos  of  which  several  spedee 
are  known  in  the  Bay  of  Panama  and  none  in  the  West  Indies,  is  here  represented  by 
four  species,  all  dosely  related  to  shells  of  the  Pacific.  F<nmm,  nearest  to  V.  gnidia, 
OaHfomia  (Mazatian,  eta).  Arca^  a  large  spedes  very  like  A.  gra/ndi$y  Bay  of  Panama: 
no  large  Area  is  now  found  in  the  Atlantic." 

X  The  lowest  pass  on  the  Isthmus  of  Panama  is  said  to  be  but  287  feet, — ^Reprint 

§  Journal  (}eoL  See  Lond.,  ix,  p.  132. 

I  Report  of  the  British  Assodation,  1866,  page  363. 
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exchange  in  the  other  direction.  Such  is  found  to  be  the  case ;  no 
species  fairly  belonging  to  the  exclusive  Pacific  fauna  being  found  in 
the  West  Indies." 

The  higher  level  of  the  Atlantic  Ocean  is,  however,  denied  by 
others,  and  in  consequence  of  the  slight  tides  of  the  Atlantic  side  and 
their  great  rise  and  fall  on  the  Pacific  side,  it  is  quite  as  probable  that 
in  case  of  a  communication  by  means  of  a  shallow  or  narrow  channel, 
currents  would  flow  alternately  in  each  direction. 

It  is  nevertheless  very  apparent  that  an  intercommunication  more 
or  less  remote  between  the  two  oceans  cannot  of  itself  account  for 
the  relations  between  the  two  faunse,  for  should  we  assume  that  the 
small  per-cent  of  identical  species  can  be  accounted  for  in  this  way, 
the  occurrence  of  very  large  numbers  of  closely  allied  but  distinct 
species,  and  also  the  agreement  in  generic  and  family  types,  already 
pointed  out,  still  remain  to  be  explained.  This  part  of  the  subject 
presents  much  greater  difficulties  than  the  identity  of  a  few  species. 

Two  entirely  distinct  theories  have  been,  and  will  doubtless  long 
continue  to  be,  adopted  by  naturalists  in  explanation  of  these  facts 
and  similar  ones  in  various  other  regions : 

1st.  That  the  species  and  genera  were  created  as  we  find  them,  and 
were  originally  adapted  to  the  physical  conditions  and  peculiarities 
of  their  respective  districts.  Consequently  we  should  expect  to  find 
similar  regions  inhabited,  to  a  greater  or  less  extent,  by  similar  genera 
and  species. 

2nd.  That  an  extensive  intercommunication  took  place  at  a  remote 
period,  and  that  the  similar  and  allied  species  found  upon  the  opposite 
coasts  have  originated  by  gradual  differentiation  from  common  ances- 
tors,  after  the  separation  of  the  two  oceans. 


No.  4. — Notice  of  the  Corals  and  Echinoderms  collected  by  Prof  C.  P. 
Habtt,  at  the  AbroUios  Reefs,  Province  of  Bahia,  Brazil,  1867. 

Published,  February,  1868. 

The  collections  of  Radiata  made  by  Mr.  Hartt  during  the  sunmier 
of  1867,  while  examining  the  coral-reefs  which  he  had  previously 
discovered  upon  the  coast  of  Brazil,*  having  been  submitted  to  me  for 
examination,  were  found  to  contain  so  many  species  yet  undescribed 

*  Mr.  Hartt  was  a  member  of  the  party  that  aocompanied  Prof.  Agascdz,  in  his  cele- 
brated Expedition  to  Brazil  and,  while  making  a  special  exploration  of  the  ooast,  at  that 
time  first  disoovered  some  of  the  reefs  near  Santa  Cruz  and  Porto  Seguro. 

TBAN&  GONHSOnOUT  AOAD.,  VoL.  L         45  Fbbruabt,  1868. 
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or  not  previously  known  to  occur  upon  that  coast,  that  it  is  believed 
to  be  of  interest  to  publish  a  complete  list  of  all  the  species  observed. 

Mr.  Hartt  has  also  greatly  increased  the  value  of  the  catalogue 
by  adding  notes  upon  the  distribution  and  stations  of  the  speciea 

It  appears  somewhat  remarkable  that  while  the  Eohinoderms,  with 
few  exceptions,  are  common  West  Indian  or  Florida  species,  the  corals 
are  nearly  all,  so  far  as  known,  peculiar  to  the  coast  of  Brazil  This 
is,  however,  in  accordance  with  similar  facts  observed  in  the  Pacific 
and  Indian  Oceans,  where  the  greater  part  of  the  tropical  Eohinoderms 
have  a  vast  range,  in  some  cases  even  from  the  Hawaiian  Islands  to 
the  Coast  of  Africa,  while  the  corals  are  much  more  local,  all  the 
principal  groups  of  Islands  having  many  peculiar  forms. 

This  is,  perhaps,  chiefly  due  to  the  much  longer  time  during  which 
the  young  of  most  Eohinoderms  remain  in  the  free,  swinmung  con- 
dition, liable  to  be  carried  great  distances  by  currents. 

A  suite  of  the  duplicates,  including  all  the  species  enum^*ated, 
with  the  exception  of  two,  has  been  presented  to  the  Museum  of 
Yale  College  by  Mr.  Hartt  The  first  set  he  has  retained  in  hifi  own 
collection. 

Class,  FOLTPL 
Order,  MADREPORARIA. 

Agaiicia  agaricites  ?  Bdw.  and  Haime,  Ooralliaries,  yol.  3,  p.  81. 

Two  young  specimens  that  may  belong  to  this  species  occurred 
adhering  to  Musaa  Sarttii  from  the  Abrolhos  Reefs.  They  are, 
however,  too  young  to  be  satisfactorily  determined. 

This  gpedes  never  g^ws  to  be  more  than  two  or  three  inches  in  diameter.  It  is 
very  frequently  found  attached  to  Mu8$a  in  shallow  water.  Occasionally  it  occurs  in 
the  holes  in  the  reefis  and  is  almost  laid  dry  at  low  water.— o.  f.  h. 

Siderastrsea  stellata  Venfli,  sp.  nor. 

Corallum  forming  rounded  or  hemispherical  masses,  often  flattened 
above,  cells  polygonal,  rather  large  (about  '15  inch),  deep,  the  central 
part  rapidly  descending.  Septa  in  four  cycles,  those  of  the  first  two 
cycles  considerably  broadest,  all  of  them  evenly  crenulated,  rather 
thin,  thickness  less  than  that  of  the  intervening  spaces,  slightly  pro- 
jecting, the  inner  edge  evenly  rounded.  Columella  inconspicuous, 
represented  only  by  one  or  two  tuberclea  Wall  between  the  cells 
thin,  represented  by  a  single  line.  Trabicular  processes  between  the 
septa  very  plainly  visible  from  above. 

Differs  from  8,  radians  in  having  larger  cells,  which  appear  more 
open ;  thinner  septa,  and  consequently  wider  intervening  spaces ;  and 
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four  complete  cycles  of  septa.    Most  of  the  specimens  are  about  six 
inches  in  diameter.    Color  dark  ash-gray  when  unbleached. 
Abrolhos  Reefs,— C.  F.  Hartt 

This  is  one  of  the  oommonest  qpedes  of  Brazilian  oorals,  and  may  be  oolleeted  abun- 
dantly fh>m  the  reefs  and  rocky  shores  everywhere  northward  of  Cape  Frio.  It  flour- 
ishes in  the  pools  of  rocks  and  reefs  left  by  the  tide,  m  company  with  Favia  gravida  V., 
and  seems  to  be  a  very  hardy  species,  enduring  not  only  great  changes  of  temperature, 
but  also  great  variation  in  the  deg^ree  of  saltness  of  the  water.  It  frequently  lives  in 
large  ponds  on  the  top  of  the  stone  reefs,  which  are  only  filled  at  high  tide,  and  are 
•zpoeed  to  be  much  heated  by  the  sun  and  much  f^hened  by  heavy  rains.  I  have 
Ibund  it  also  in  little  ponds  above  the  sea  level,  to  which  the  waves  had  access  only  at 
high  tide.  It  sometimes  grows  on  the  level  surface  of  the  reefiB,  and  I  have  seen  it 
exposed  to  a  hot  sun  for  an  hour  or  more,  at  very  low  tides.  This  species  occasionally 
forms  elongated  masses,  8 — 12  inches  in  length.  When  alive  it  varies  much  in  odor, 
usually  being  of  a  very  pale  pinkish  tint,  almost  white,  but  sometimes  blotched  with 
deepened  spots  of  the  same  color.  On  the  border  of  the  reef^  I  have  collected  it  at  a 
d^th  of  3—4  feet,  at  low  tide.~o.  F.  H. 

Yax.  oonferta. 

SiHue  of  the  specimens  show  a  curious  deformity  of  the  cells,  aris- 
ing from  crowding,  especially  in  the  central  portions.  These  have 
the  septa  and  walls  between  the  cells  more  elevated  and  convex,  and 
in  many  places  broken  through,  so  as  to  unite  adjacent  cells.  The 
cells,  consequently,  are  irregular  and  appear  deeper.  But  near  the 
basal  margins  of  such  specimens,  cells  of  the  normal  form  may 
usually  be  found. 

Pectinia  BraziliensiS  Edw.  and  Halme,  Ooralliairea,  ii,  p.  209. 

One  small  specimen  of  this  elegant  species  was  obtained  at  the 
Abrolhos  Beefs  by  Mr.  Hartt  It  is  distinguished  by  its  turbinate 
form  and  by  having  the  exterior  obsoletely  costate  and  covered  with 
short  conical  spines.  The  cells  are  deep  and  narrow,  the  ridges 
slightly  sulcate  at  top,  sometimes  with  separated  walls.  Septa  rather 
numerous,  slightly  projecting,  the  upper  part  regularly  arched,  per- 
pendictdar  within.    Coral  1*5  inches  high ;  1*25  wide;  2  inches  long. 

This  spedes  appears  to  be  quite  rare  in  the  vicinity  of  the  Abrolhos.  The  above 
■pedmen  was  found  growiog  on  the  border  of  the  Bee^  do  IMOy  in  about  two  feet  of 
water  at  low-tide.  It  also  occurs  at  Victoria,  in  the  Province  of  Espirito  Santo,  to  the 
southward,  where  it  is  thrown  up  on  the  beach  by  the  waves,  but  I  could  not  find  it 
alive.— 0.  r.  h. 

Favia  leptophylla  Verriii,  ip.  nov. 

Corallum  rather  cellular,  forming  large  hemispherical  masses, 
evenly  rounded  above,  with  a  thin,  imperfect,  concentrically  wrinkled 
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epitheca  beneath.  Cells  subcircular,  or  deformed,  open  and  deep,  of 
medium  size  (about  *25  inch),  smaller  at  the  central  part  of  the  upper 
surface,  where  they  are  crowded,  with  prominent,  thin  walls,  which 
are  mostly  separated  about  '08  inch,  and  united  by  a  coarsely  vesicu- 
lar exotheca.  Septa  in  three  cycles  (24  to  30),  distant,  very  thin, 
exsert,  the  summits  angular  or  somewhat  rounded,  the  costae  or  por- 
tion outside  the  walls,  very  thin,  elevated,  deeply  and  unevenly 
toothed,  abruptly  descending,  so  as  to  leave  deep  interstices  between 
the  cells,  except  where  they  are  crowded,  when  the  costsd  of  adjacent 
cells  unite,  but  the  wall  remains  distinct.  The  septa,  at  summit  and 
within  the  cells,  bear  few  distant  slender  teeth,  descend  perpendicu- 
larly within,  and  have  at  the  base  a  broad,  thin,  but  not  prominent 
paliform  lobe.  Columella  but  little  developed,  of  a  loose,  open  tex- 
ture. In  a  vertical  section  the  walls  are  thin  and  continuous ;  the 
exotheca  is  composed  of  large  rectangular,  mostly  simple  vesicles, 
which  are  horizontal  and  broader  than  high.  The  endotheca  consists 
of  irregular,  smaller,  thinner-walled  vesicles, .  which  are  often  com- 
pound and  incline  strongly  downward  toward  the  columella,  which  is 
continuous,  and  coarsely  spongiform  in  texture. 

Diameter  of  the  only  specimen  obtained  6  inches ;  cells  '20  to  '30. 

Abrolhos  Reefs,  Brazil,— C.  F.  Hartt. 

This  is  very  distinct  from  all  other  American  species.  The  very 
open,  deep,  rounded  cells ;  few,  thin,  projecting  septa ;  and  thin,  dis- 
tinct walls  are  very  peculiar. 

Favia  gravida  VemU,  sp.  noy. 

Corallum  solid  and  heavy,  encrusting  or  hemispherical,  with  strong 
epitheca  beneath,  evenly  rounded  above,  with  unequal,  rounded^  oval, 
and  often  deformed,  deep  cells,  which  are  somewhat  prominent  above 
the  general  surface,  separated  at  unequal  distances,  leaving  concave 
interstices  between  them,  which  are  strongly  costate.  CostsB  thick- 
ened, alternately  larger  and  smaller,  irregularly  and  roughly  spinose- 
dentate.  Septa  in  four  complete  cycles  (48)  in  the  larger  cells,  un- 
equal in  width  and  height  according  to  the  cycles,  those  of  tlie  first 
and  second  being  nearly  equal,  the  summits  angular,  projecting  some- 
what, and  deeply  toothed,  the  teeth  and  sides  of  the  septa  rudely 
granulouB.  Paliform  tooth  well  developed,  rough.  Columella  very 
little  developed,  open.  Diameter  of  cells  from  *15  to  *dO  of  an  inch; 
their  prominence  about  '10.  Diameter  of  the  masses  about  three 
inches,  thickness  half  as  much. 

Abrolhos  Reefe,  Brazil,— C.  F.  Hartt. 
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This  species  is  allied  to  F.  ananas  and  F,fragum^  but  has  stouter 
and  more  spiny  costsB  and  narrower  and  sharper  septa  than  either. 
From  Ffragum  Edw.  and  Haime  {Favia  ananas  Pallas,  Dana  and 
most  authors),  which  is  the  most  common  West  Indian  form,  it  differs 
also  in  having  more  prominent  and  larger  cells,  thicker  and  rougher 
septa,  which  project  more  and  are  not  rounded  at  the  summits,  and 
both  the  septa  and  costaa  more  coarsely  dentate. 

Common  in  tide-pools  of  the  reefs  and  rockj  shores  fh>m  Gape  Frio  to  Pernambuco, 
with  SideraatrcBa  eteOaJta^  which  see.-— a  F.  H. 

Favia  conferta  Verrin,  sp.  noy. 

Corallum  compact,  forming  broad  convex  or  hemispherical  masses, 
two  to  four  inches  in  diameter,  and  one  or  two  thick,  covered  beneath 
by  a  strongly  wrinkled  epitheca.  Cells  crowded,  deep,  unequal  and 
irregular,  mostly  elongated,  often  sinuous  and  somewhat  mseandrini- 
form,  with  three  or  four  centers,  sometimes  nearly  circular,  not  pro- 
jecting, the  walls  united  to  their  summits,  showing  only  a  slight  sulca- 
tion  between  the  adjacent  cells,  which  are,  therefore,  separated  only 
by  a  narrow  ridge,  which  at  times  becomes  simple,  as  in  Goniastrcea, 
Septa  crowded,  in  the  circular  cells  in  four  cycles,  the  last  usually 
incomplete  (36  to  48),  all  except  those  of  the  last  cycle  subequal, 
narrow  within,  obtusely  rounded  or  truncate  at  the  summits,  which 
project  somewhat  and  are  regularly  serrate,  inner  edge  perpendicular. 
Pali  in  front  of  the  principal  septa,  little  developed,  roughly  serrate. 
Columella  well  developed,  with  a  roughly  spinose,  uneven  surface. 
In  a  transverse  section  the  walls  between  the  cells  are  compact,  united 
into  a  narrow,  nearly  solid  ridge,  showing  only  a  few  very  small, 
scattered  vesicles.  Breadth  of  the  cells  '12  to  '15 ;  length  '2  to  '8  of 
an  inch. 

Abrolhos  Reefs,  Brazil, — C.  F.  Hartt. 

This  interesting  species  is,  in  many  respects,  intermediate  between 
Favia  and  Mceandrina,  and  has  relations  with  Goniastrcea^  yet  its 
proper  place  appears  to  be  in  the  genus  Favia.  It  is  somewhat  allied 
to  F  deformata  Edw.  and  Haime.  It  also  resembles,  in  general  form, 
F  incerta  Duch.  and  Mich.  (?=  Goniastrcea  varia  Verrill),  but  appears 
quite  distinct  in  the  form  of  the  septa  and  intervening  ridges,  as  well 
as  in  the  remarkably  elongated  and  narrow  cells. 

Common  in  tide-pools  from  Cape  Frio  to  Pemambaoo.^-0.  r.  h. 

AcanthastraBa  Braziliensis  Vemii,  sp.  nov. 

Corallum  large,  hemispherical  or  subglobular,  regular.  Base  sur- 
rounded at  the  margin  by  a  strong  epitheca.     Cells  large,  usually  *3 
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to  -7  of  an  inch,  irregnlar,  polygonal,  often  an  inch  in  length  and 
containing  two  or  three  centers,  moderately  deep  ('IS  inch),  with  a 
small,  depressed  center.  Columella  rudimentary  or  slightly  devel- 
oped, of  loose  convoluted  processes.  Septa  in  five  cycles  (the  last  im- 
perfect), rather  thin,  slightly  thickened  outwardly,  the  summits  pro- 
jecting subequally  (about  '06  inch),  the  upper  part  divided  into  from 
three  to  five  sharp,  elongated,  unequal  teeth ;  the  lower  part  unevenly 
serrate,  and  presenting  usually  a  distinct,  broad,  paliform  lobe,  which 
is  strongly  serrate.  Between  the  cells  the  wall  is  often  double,  with 
vesicles  between,  but  it  is  also  frequently  simple  and  nearly  solid* 
Color  of  unbleached  coral  deep  umber.  Diameter  of  some  of  the 
masses  upward  of  a  foot. 

This  is  one  of  the  most  abundant  corals  at  the  Abrolhos  Ree&, 
and  on  account  of  its  large  size  and  solidity,  doubtless  one  of  the 
most  important  entering  into  their  structure. 

Rare  in  tide-pools  at  the  Abrolhos,  and  usually  only  in  the  deeper  ones  on  the  edges 
of  the  reef,  never  in  stations  uncovered  at  low  tide.  Very  abundant  on  the  submerged 
borders  of  the  reefs  in  tiie  Abrolhos  region,  at  Porto  Seguro,  Sta.  Cruz,  Bahia,  Maceid. 
At  the  Island  of  Sta.  Barbara  and  on  the  Recife  do  Lizo,  it  grows  in  large  sub-spherical 
masses,  on  the  edge  of  the  reef,  ftxMn  a  few  inches  below  low-tide  level  to  a  depth  of 
16  or  more  feet  Some  of  the  corals  are  two  feet  or  more  in  diameter.  In  the  water 
they  have  a  pale  grayish  tint— o.  f.  h. 

Heliastrsea  aperta  Verrai,  sp.  nov. 

Gorallum  forming  large  rounded  masses,  a  foot  or  more  in  diameter, 
of  rather  light,  open  texture.  Cells  circular,  large  (about  -3  of  lui 
inch),  moderately  deep  (-1  inch),  with  a  broad  central  area,  the  mar- 
gins projecting  about  '08  of  an  inch  above  the  general  surface ;  septa  in 
three  complete  cycles,  narrow,  thin,  subequal,  the  summits  consider- 
ably projecting,  angular,  acute,  the  inner  edges  nearly  perpendicular, 
finely  toothed,  often  with  a  distinct  paliform  tooth  at  the  base.  Col- 
umella well  developed,  of  loose  open  tissue.  CostsB  elevated  and 
thin,  rising  obliquely  upward  to  the  summits  of  the  septa,  finely  ser- 
rate. Walls  very  thin,  inconspicuous.  In  a  vertical  section  the 
columella  is  large,  composed  of  loosely  reticulated,  convoluted  and 
often  fenestrated,  lamelliform  processes,  with  large  irregular  cells 
between.  The  cells  of  the  endotheca  are  mostly  simple,  broader  than 
high,  inclining  slightly  downward,  formed  by  very  thin  lamellsd. 
The  cells  of  the  exotheca  are  larger,  more  irregular,  alternately  over- 
lapping, often  compound,  about  as  high  as  broad,  formed  by  stouter 
lamellsB,  which  curve  downward.  W  alls  very  thin,  but  continuous. 
Septa  longitudinally  roughened,  scarcely  granulated.  Color  of  the 
unbleached  coral  dull  timber-brown. 
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Resembles  in  the  size  and  prominence  of  the  cells  JS.  cavernosa 
£dw.  and  Haime,  bat  is  very  distinct  in  its  more  cellular  textnre ; 
fewer  septa,  which  are  also  much  thinner  and  more  acute  at  sommit ; 
thinner  and  more  elevated  costse,  etc.  * 

Found  with  Ac^mthagtrma  BroMQienaia^  bat  appears  to  be  qmte  rare  on  the  Abrolhos 
reefk  Mj  specimens  were  obtained  at  a  depth  of  3  to  4  feet,  at  low  tide.  It  is  quite 
abundant  in  the  baj  of  Uahia,  and  is  brought  to  the  City  of  Bahia  from  the  island  of 
Itaparioa,  with  other  oorals,  for  burning  mto  lime.  The  ooralla  are,  oocasionaUy,  a  foot 
and  a  half  in  diameter. — o.  f.  h. 

Mussa  Harttli  Verrill,  sp.  nov. 

Corallum  forming  circular  clumps,  often  a  foot  in  diameter  and 
half  as  high,  consisting  of  numerous  short,  rapidly  forking,  subcylin- 
drical  branches,  "5  to  '8  of  an  inch  in  diameter ;  seldom  more  than  an 
inch  between  the  successive  branches ;  the  summits  alive  for  about  half 
an  inch,  often  less,  and  separated  from  the  dead  portion  by  a  well- 
marked  epitheca,  above  this  with  numerous  strong,  snbequal  costsa, 
which  bear  strong,  sharp,  recurved  spines ;  cells  from  '5  to  1*2  inches 
in  diameter,  sub-circular,  often  with  lobed  margins,  none  of  them  re- 
maining united  into  series,  rather  deep  ('4  to  '5  of  an  inch),  septa  in 
five  cycles,  the  last  incomplete,  thin,  projecting  subequally  at  summit 
(about  '1  inch) ;  the  upper  part  divided  into  from  four  to  seven  un- 
equal,  sharp,  diverging  teeth,  below  which  they  are  lacerately  divided 
into  irregular,  smaller  teeth ;  sides  of  the  septa  roughened  by  lines  of 
distant,  small,  conical  spines.  Columella  slightly  developed,  consist- 
ing of  slender,  interlocking  processes,  arising  from  the  inner  part  of 
the  septa.     Color  of  the  unbleached  coral,  yellowish  brown. 

Abrolhos  Reefs,  Brazil,— C.  F.  Hartt. 

This  species  is  very  distinct  by  its  regular  cells,  strongly  echinate 
costsB,  etc. 

One  of  the  commonest  as  well  as  one  of  the  most  beautifUl  of  the  oorals  of  the 
Brazilian  reefa  It  forms  splendid  bouquets  on  the  submerged  borders  of  the  reefs, 
seeming  to  prefer  the  verf  edge,  where  the  dusters  of  branches  are,  sometimes,  two 
feet  in  diameter.  Most  abundant  in  8 — 6  feet  of  water  at  low  tide.  This  is  a  very 
fragile  species,  and  one  which  seems  to  prefer  rather  sheltered  localities.  It  it  very 
abundant  at  Yictoria,  where,  however,  I  have  never  seen  it  alive.  It  appears  to  grow 
there  in  rather  deep  water,  and  is  thrown  up  by  storms.  This  species  is  alwajrs  en- 
crusted with  several  species  of  Bryozoa.  It  is  rare  on  the  stone  reef  at  Porto  Seguro, 
but  exceedingly  common  on  the  inner  side  of  the  coral  reef  at  that  locality.  It  is  abtm- 
dant  on  the  Recife  do  Lizo,  Abrolhos.  I  have  seen  specimens  from  Pemambuco.  Color, 
when  alive,  whitish.— o.  f.  h. 
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Symphyllia  Harttii  Verdn,  gp.  noy.  (?) 

This  coral,  although  having  the  walls  of  the  cells  united  laterally, 
and  presenting  all  the  characters  of  the  genus  SymphyUiay  presents  in 
the  form  and  structure  of  its  cells,  septa,  and  costse,  such  a  close 
agreement  with  the  preceding  species  that  it  may  ultimately  prove  to 
be  only  a  peculiar  form  of  it.  On  this  account,  I  have  thought  it  best 
to  give  it  the  same  specific  name.  In  Mr.  Hartt's  collection,  however, 
there  are  no  intermediate  forms. 

Corallum  forming  low  hemispherical  masses,  attached  by  a  broad 
base,  which  is  covered  by  a  strong  epitheca,  extending  to  about  '3 
inch  from  the  margin,  beyond  which  there  are  numerous  strong,  sub- 
equal  costsB,  covered  with  many  strong,  sharp  spiiies.  Cells  subcir- 
cular,  not  united  in  series,  '5  to  '8  inch  in  diameter,  moderately  deep, 
the  walls  united  to  near  the  summits,  bearing  on  the  space  between 
the  cells,  spinose  costse,  like  those  of  the  exterior  margin.  Septa 
agreeing  in  the  form  of  the  teeth,  and  spinous  lateral  processes,  with 
those  of  the  preceding  species,  but  diflfering  in  being  considerably 
thickened  next  to  the  wall  and  at  the  smnmit,  and,  therefore,  bearing 
stouter  upper  teeth.  Columella  loose,  convoluted,  a  little  more  devel- 
oped than  in  the  last  species. 

Abrolhos  Reefs,  Brazil,— C.  F.  Hartt. 

Occurs  with  Jtfussa  HaarUii  on  the  always  submerged  border  of  the  Recife  do  Lizo, 
Abrolhos.— 0.  r.  h. 

Porites  SOlida  VerriU,  sp.  nov. 

Corallum,  remarkably  firm  and  heavy  for  a  PoriteSy  encrusting  or 
massive,  forming  rounded  masses  with  an  uneven  surface ;  base  with 
a  spreading  margin,  covered  with  a  strong  epitheca.  Cells  unusually 
large  and  deep  for  the  genus,  well  defined,  subcircular,  separated  by 
a  rather  thick  wall,  which  is  acute  and  divided  into  strong,  rough, 
spinous  processes.  Septa  twelve,  nearly  equal,  well  developed,  rather 
wide,  the  inner  edge  perpendicular  and  irregularly  toothed,  sides 
scarcely  roughened ;  pali  not  distinct.  Columella  well  developed,  at 
the  bottom  of  cell  solid  and  uniting  the  septa,  surmounted  by  a  small 
tubercle. 

Diameter  of  the  cells  about  '08  of  an  inch, 

Abrolhos  Reefs,— C.  F.  Hartt 

This  species  approaches  more  nearly  to  P.  CfuadcUoupensisDnch,  and 
Mich,  than  to  any  other  West  Indian  form ;  but  differs  in  its  deeper 
cells,  thicker  walls,  wider  septa,  and  more  solid  structure.  The  same 
characters,  together  with  the  large  size  of  the  cells  and  non-crispate 
septa,  will  serve  to  distinguish  it  from  the  other  West  Indian  species^ 
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Occurs  in  patches  6  or  8  inches  in  diameter,  oooasionaUy,  on  the  submerged  border 
of  the  Recife  do  lixo,  Abrolhos,  but  abundantly  on  the  coral  reef  of  Porto  Seguro^ 
The  color  is,  generally,  of  a  rather  bright  yellow,  but  it  varies  much. — o.  P.  h. 

Order,  ALCYONARIA. 

Hymenogorgia  QUercifolia  Bdw.  and  Haime,  Oorallialres,  i,  p.  181. 
Plate  IV,  figures  1,  1»,  l^ 

This  carious  species  is  abundant  in  the  collection  from  the  Abrolhos 
Reefs. 

It  forms  broad,  fan-shaped  fronds,  often  two  feet  high  and  a  foot 
broad,  consisting  of  broad,  foliaceous  branches,  often  resembling  oak 
leaves  in  form ;  but  at  other  times  large,  oval,  and  irregularly  incised 
or  palmate.  The  branches  of  the  axis  are  slender  and  rounded,  and 
pass  through  the  fronds  like  the  midribs  of  leavea  The  rather  con- 
spicuous flat  cells  are  scattered  over  the  sides  of  the  fronds.  Color 
light  yellow,  usually  purplish  at  base. 

Spicula  light  yellow  and  bright  purple,  of  three  principal  forms. 
The  most  abundant  are  "  double-spindles,*'  fusiform,  with  very  acute 
ends  and  a  naked  space  around  the  middle,  showing  a  slender,  trans- 
parent axis,  the  ends  covered  with  prominent,  separate,  rough  papilke, 
of  which  eight  are  visible  from  a  side  view,  on  each  end.  Another 
less  common  form  are  shorter  and  stouter  "  double-spindles,"  with 
obtuse  ends,  narrow  naked  space  at  the  center,  and  crowded,  rounded 
papillae.  The  crescent-shaped  spicula  are  smaller  and  more  slender 
than  the  others,  with  the  convex  side  nearly  smooth  and  strongly 
arched,  usually  with  a  slight  indentation  at  the  center.  There  are, 
also,  some  slender,  blunt  spicula,  smaller  than  the  others,  and  with 
fewer  distant  papillae. 

This  is  a  very  common  species  on  the  Brazflian  coast,  and  ranges  from  Cape  Frio 
northward  to  Pemambuca  It  is  very  abundant  at  the  entrance  to  the  Bay  of  Vic- 
toria, as  well  as  at  the  Abrolhos,  Porto  Seguro,  and  Bahia.  It  sometimes  occurs  in 
some  of  the  larger  tide  pools  on  the  surface  of  the  reefs  at  low-tide  level,  but  its  usual 
station  is  on  the  edges  of  the  reef,  and  ranging  trom  low-water  mark  downward,  to  a 
depth  of  6-6  feet  or  more.  It  is  sometimes  laid  bear  by  spring  tidea  The  color,  when 
aliye,  is  yellowish  or  pinkiah ;  the  latter  tint  is  apt  to  fade  in  drying.  A  small  Owktm 
(0.  gibbotmn)  is  parasitic  on  this  species.— o.  F.  H. 

Gtorgonia  (Pterogorgla)  gracilis  VerrOi,  sp.  nov. 
Plate  IV,  figures  2»,  2^  and  8. 

Very  slender  and  delicate,  sparingly  branched ;  the  branches  irreg- 
ular, sometimes  forked,  oftener  arising  alternately  at  the  distance  of 
one  or  two  inches  apart,  and  abruptly  spreading  for  half  an  inch  or 

TBANa  OoNNioncuT  AoAD.,  VoL.  L       46  Pbbbuabt,  1868. 
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more  before  carving  upward ;  branches  and  branchlets  of  nearly  the 
same  size ;  the  terminal  and  some  of  the  lateral  branches  often  long, 
slender,  and  ondivided,  somewhat  compressed  or  quadrangular ;  the 
cells  arranged  along  the  edges  in  a  single  series  on  the  smaller 
branches,  but  in  two  alternating  series  on  most  of  them.  Cells  oval, 
rather  large,  mostly  prominent,  forming  slight  verrucsB.  Sides  of  the 
branches  mostly  smooth,  sometimes  with  a  slight  groova  Height  6 
to  8  inches;  diameter  of  branches,  '08  to  '10.  Color  various,  lemon- 
yellow,  reddish  purple,  or  orange.  Jhe  cells  are  often  yellow  on  the 
purple  specimens. 

Abrolhos  Reeft,  Brazil,— C.  P.  Hartt 

The  size  of  the  branches  varies  somewhat  in  different  specimens,  as 
weU  as  the  number  of  the  cells  and  distance  between  them ;  the  cells 
are  usually  crowded  along  the  sides  of  the  larger  branches. 

In  the  non-pinnate  mode  of  branching,  slendemess  of  the  few 
branches,  and  prominence  of  the  cells,  this  species  is  quite  peculiar. 
In  size  and  form  of  the  branches,  it  somewhat  resembles  P.  bipinnata 
Verrill,*  from  Cumana ;  but  has  an  entirely  different  mode  of  growth. 
The  latter  has,  also,  much  smaller  cells. 

Spicula  light  purple,  lemon-yellow,  and  yellowish  white,  having  the 
same  forms  and  variations  as  those  of  the  preceding  species,  whidi 
they  closely  resemble,  except  in  being  about  one-third  smaller.  The 
fusiform  spicula  are  not  quite  so  acute.  The  crescent-shaped  ones  are 
thicker,  and  often  as  long  as'  the  others,  or  even  longer,  and  have  the 
convex  side  a  little  roughened  and  more  strongly  rounded  than  in  H, 
giterc\foli(z.  The  slender  spicula  are  more  numerous  and  relatively 
larger. 

Grows  abundantlj  in  little  tufts  on  the  edges  of  the  reefs  of  the  Abrolhoe  region 
below  tow-tide,  wiih  Eymmogorgia  quero^oUtL  When  alive,  the  colors  are  much  deeper 
and  dearer  than  in  the  dried  specimens.  Some  of  the  branches  are  of  a  bright  ame-> 
thjstane  tint  It  is  oocasionallj  found  in  some  of  the  larger  tide-pools  on  the  reefk— 
0.  F.  H. 

SjUnicea  htunilis  Bdw.  and  Haime,  loa  cit.  p.,  149,  pi  B*,  fig.  1. 
ChrgofUa  cUrma  Lamardc,  (item  Esper) 

Plate  IV,  figures  4,  4»,  4^ 

This  is  a  conmion  form  at  the  Abrolhos  Reefs,  and  it  varies  consider- 
ably in  the  size  and  form  of  the  branches  It  usually  forms  low, 
densely  branched  clumps,  with  short,  round,  often  clavate,  and  some- 
tunes  crooked  branches.  Occasionally  the  branches  are  longer  and 
more  slender,  or  even  less  than  half  as  thick,  and  tapering  at  the  ends, 

*  Bulletin  of  the  Museum  of  Oomparative  Zodlogy,  p.  31, 1864 
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but  agreeing  in  color,  form  of  cells,  etc.  Intermediate  specimens  are 
frequent  The  cells  are  sometimes  prominent  on  the  main  branches, 
near  the  base ;  but  on  the  terminal  branches  are  but  little  prominent, 
opening  upward.  They  are  usually  closely  crowded  on  all  sides. 
Color  lemon-yellow.  Height  4  to  6  inches;  diameter  of  branches, 
•10  to  '24  of  an  inch,  usually  about  '15. 

Spicula  mostly  large,  lemon-yellow  and  yellowish  white,  with  a  few 
very  small,  deep  purple  ones.  The  forms  are  very  diverse ;  the  largest 
are  mostly  stout  fusiform,  often  crooked,  not  very  acute  "  spindles,'* 
thickly  covered  with  rough  papillse ;  other  fusiform  spicula  are  less 
than  half  as  long,  slender,  acute  at  the  ends,  with  fewer  separated 
papillae.  The  purple  ones  are  still  smaller,  slender,  acute  spindles, 
with  prominent  papillae.  Club-shaped  spicula  are  numerous,  of  vari- 
ous sizes,  the  large  end  very  thick  and  covered  with  prominent  sharp 
papillae ;  others  have  such  papillae  only  on  one  side.  Various  interme- 
diate forms  of  spicula  are  abundant. 

Very  abundant  below  low-tide  on  the  borders  of  the  coral  reefs  of  the  Abrolhoe 
and  at  Porto  Beguro,  where  it  also  occurs  on  the  stone  reef,  and  in  shallow  water 
along  shore.  It  is  abundant  at  Bahia.  OocaaionaUy  found  in  the  larger  tide-pools  — 
a  F.  H. 

Pl:xaurella  dichotoma  KfiiUker. 

Isones  Histiolog.,  p.  138,  Taf  xviii,  f.  11, 1866. 
Gcrgonia  cUchoioma  Esper,  Tab.  xiy. 
FUxaura  didwtoma  Dana,  Zo5ph.,  p.  669. 

Plate  IV,  figures  5,  5%  5^ 

Several  specimens  of  a  Plexa/u/reUa^  closely  allied  to  this,  if  not 
identical,  were  collected  at  the  Abrolhos,  by  Mr.  Hartt  These  are 
about  a  foot  in  height,  consisting  of  4  to  8  large,  round,  elongated 
branches,  which  originate  from  near  the  base  and  seldom  divide,  of 
nearly  uniform  diameter,  about  '5  inch  throughout,  except  at  the  ends, 
where  they  are  often  enlarged  or  capitate.  Cells  large,  rather  numer- 
ous, often  slightly  raised,  but  usually  flat,  with  a  broad  oval  opening, 
or  with  contracted  narrow  ones,  which  are  linear  and  at  various  angles 
to  one  another.    All  these  variations  may  occur  in  one  specimen. 

The  spicula  are  of  several  forms,  many  having  four  stout  branches, 
forming  thick,  stout-armed  crosses,  agree  well  with  Dr.  E5lliker's  fig- 
ure ;  others  occur  with  three  or  even  six  branches ;  but  a  large  pro- 
portion are  short  fusiform,  with  a  naked  band  around  the  middle. 
All  are  thickly  covered  with  rough  papillae,  and  have  tapering,  rather 
blunt  ends.  Spicula  of  the  typical  P.  dichotoma^  prepared  and  sent 
to  the  author  by  Dr.  Edlliker,  do  not  appreciably  differ. 
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A  yerj  common  fonn,  oocurring  all  along  the  coant  north  of  Cape  Fria    It  is  alwHTS 
associated  with  Hymenogorgia  quercifoUa^  with  which  it  appears  to  agree  in  station. — 


Pleuxaurella  anceps?  KoU.,  op.  dt,  p.  i38,  Taf.  xyiii,  1 14. 

t  EimicM  aneepa  Duch.  and  Mich.,  CoralL  des  Antilles,  p.  26,  tab.  3,  fig.  1  and  2. 

Plate  IV,  figures  6,  6». 

This  form,  which  may  be  distinct  from  the  last,  although  inter- 
mediate specimens  occur,  is  represented  by  two  examples.  These 
have  branches  about  '3  of  an  inch  in  diameter,  which  are  more  divided 
and  less  fasciculated  than  in  the  preceding  species.  The  cells  are  a 
little  smaller  and  mostly  contracted  and  linear,  often  slightly  raised. 

The  spicula  agree  in  most  characters  with  those  of  P.  dichotomay 
but  appear  to  be  a  little  smaller  and  sharper  and  not  quite  so  thickly 
covered  with  papillae.  The  cross-shaped  ones  are  less  numerous  and 
smaller,  the  majority  are  fusiform  and  of  various  sizes,  rather  acute, 
and  covered  with  rough  papillse.    Abrolhos  reefs,  with  the  last. 


Several  additional  species  of  polyps  were  observed  by  Mr.  Hartt. 
Among  them  were  eight  species  of  ActinidcSy  at  the  Island  of  Sta. 
Anna ;  a  Zoanthu9  with  emerald  green  disk  and  tentacles ;  a  spread- 
ing, brown  Palythoa  ;  an  Astrangia^  common  on  dead  shells  at  Rio 
and  Victoria ;  a  SyrnpyUia  at  Victoria ;  a  nodose,  slender  branched 
Gorgonian  at  Rio  and  Victoria ;  and  ReniUay  perhaps  both  J?.  DancB 
Verrill  and  R  viokicea  Quoy  and  Gaim.,  in  the  harbor  of  Rio. 

The  following  species,  previously  described  from  Brazil,  were  not 
obtained  by  Mr.  Hartt  at  the  Abrolhos  Reefs : 

Gorgania  punUeea  Yal.,  in  Edw.  and  Haime,  CoralL,  vol  i,  p.  160. 
PhyUogorgia  diiitaia  Edw.  and  Haime,  op.  dt,  p.  181. 
JunceUa  hysirix  YaL,  in  Edw.  and  Haime,  op.  dt,  p.  186. 
Eum'eea  Ocuteina/udi  Edw.  and  Haime,  op.  dt.,  p.  148. 

Class,  ACALEFHiE. 

Order,  HYROIDEA. 
Millepora  nitida  Verriii,  ap.  noy. 

Corallum  forming  low  rounded  clumps,  four  to  six  inches  high,  con- 
sisting of  short,  rapidly  forking,  rounded  or  slightly  compressed 
branches,  about  '4  to  '8  of  an  inch  in  diameter,  which  have  remark- 
ably smooth  surfaces,  and  are  obtuse,  rounded,  or  even  clavate  at  the 
ends.  The  larger  pores  are  small,  very  distinct,  round,  evenly  scat- 
tered over  all  the  surface,  at  distances  of  about  '06  to  '1  of  an  inch 
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apart.  The  small  pores  are  very  minute,  nmnerous,  scattered  between 
the  larger  ones,  and  often  showing  a  tendency  to  arrange  themseleves 
around  them  in  circles  of  six  or  eight.  The  tissue  is,  for  the  genus, 
very  firm  and  compact 

Abrolhos  Reefs,— C.  F.  Hartt. 

The  form  of  the  branches,  distinctness  in  outline  of  the  cells,  and 
smoothness  and  firmness  of  texture,  distinguish  this  species  very 
clearly  from  any  of  the  numerous  varieties  of  M.  alcicomis,  and 
other  West  Indian  species. 

Quite  common  on  the  border  of  the  reef  at  the  '^  Lixo,"  Abrolhos,  below  low-tide, 
also  on  the  coral  reef  of  Porto  Seguro,  in  3-4  feet  water,  low-tide.  Color,  when  alive, 
light  pinkiflh.— €.  F.  H. 

Millepora  Braziliensis  Vernii,  sp.  nov. 

Corallum  forming  large,  irregularly  lobed  and  branched  masses,  the 
branches  erect,  angular  or  flattened,  or  forming  broad,  convoluted 
and  folded,  rough  plates,  with  acute  edges  and  summits,  the  sides 
covered  with  sharp,  irregular,  angular,  crest-shaped  and  conical 
prominences,  varying  much  in  size  and  elevation,  oftien  becoming 
continuous  ridges,  usually  standing  at  right-angles  to  the  sides  of  the 
branches ;  cells  small,  circular,  distantly  scattered ;  texture  firm  and 
compact;  height  about  one  foot;  breadth  one  foot  and  a  half; 
branches  and  plates  *5  to  *8  of  an  inch  thick,  sometimes  6  inches 
wide, 

Pemambuco,  Brazil, — C.  F.  Hartt 

In  texture  and  the  character  of  the  cells,  this  resembles  the  preced- 
ing species,  and  possibly  it  may  eventually  prove  to  be  only  a  variety 
of  it.  It  diffiers,  however,  very  remarkably  in  the  mode  of  growth 
and  form  of  the  branches.  On  the  edges  and  sides  of  the  branches 
there  are  oft^n  pits  of  various  sizes  up  to  an  inch  in  diameter  and 
depth. 

Small  speoimens  occar  also  on  the  reefs  at  the  Island  of  Sta.  Barbara  dos  Abrolhos. 
Color,  when  aliye,  pinkish.— o  r.  h. 

Millepora  alcicomis  Lmn.,  var.  celltQosa  VerriiL 

Corallum  consisting  of  numerous,  irregular,  rather  short  branches, 
arising  from  a  thick  base.  Branchlets  proliferous,  or  digitate  at  the 
ends,  the  last  divisions  short,  mostly  compressed,  and  acute  at  the 
tips.  Some  of  the  branches  occasionally  coalesce,  so  as  to  leave  small 
openings.  Cells  numerous,  crowded,  rather  large  for  the  genus,  each 
sunken  in  a  distinct  depression,  the  wall  rising  up  into  an  acute  ridge 
between  them.    Texture  rather  open  and  coarsely  porous. 

Pemambuco,  Brazil, — C.  F.  Hartt. 
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This  agrees  pfetty  closely  with  a  specimen  from  Florida  (Maj.  E. 
B.  Hunt),  in  which,  however,  some  of  the  branches  do  not  have 
sunken  cells. 

Millepora  aloioornis  Linn.,  yar.,  digitata  (?)  Esper 

Several  specimens,  differing  widely  from  all  the  preceding,  approach 
so  nearly  some  of  the  varieties  of  M,  cUcicomis  as  to  render  their 
identity  highly  probable.  They  do  not,  however,  agree  precisely 
with  any  West  Indian  specimens  in  my  possession.  The  most  impor- 
tant differences  are  the  somewhat  more  porous  texture  and  the  greater 
regularity  and  more  scattered  arrangement  of  the  cells.  The  branches 
are  round  and  digitate,  the  branchlets  with  three  to  five,  short,  com- 
pressed divisions  at  the  ends. 

This  yariety  forms  large  dusters  of  flat  branches,  erect  or  horizontal,  firinging  the 
submerged  edges  of  the  reefs,  and  sometimes  two  or  three  feet  across.  It  is  light  yel- 
lowish brown  or  pinkish  in  oolor.  Abundant  at  Oi^  Frio^  Abrolhos,  Porto  Segnro^ 
Bahia,  Macei6,  and  intermediate  localitiea.^-a  r.  H. 

Millepora  aloicomis  Linn.,  var.  fenestrata  Duch.  and  ^ch. 

With  the  preceding  are  a  few  specimens,  agreeing  in  all  respects, 
except  that  the  branches  are  in  a  single  plane  and  coalesce  so  as  to 
leave  numerous  openings.  The  terminal  branchlets  are  longer  and 
more  slender. 

Abrolhos  Reefe,— C.  P.  Hartt. 


Remarks  on  the  JBraaUian  Coralfcnma^  by  C.  F.  Habit. 

The  following  general  conclusions  may  be  added  with  reference  to 
the  coral-fiauna  of  Brazil. 

1st.  The  species  are,  as  Prof  Verrill  above  remarks,  almost  without 
exception,  peculiar  to  the  Brazilian  coast,  along  which  they  have  quite 
a  wide  distribution ;  the  most  of  the  species  ranging  from  Cape  St 
Boque  to  Cape  Prio,  which  seems  to  be  the  southern  limit  of  the  fauna. 
In  the  Bay  of  Rio  de  Janeiro,  where  the  conditions  appear  to  be  very 
fiavorable  for  coral  growth,  I  have  been  able  to  find  only  one  or  two 
species  of  madreporarian  corals^  and  these  were  AstrangicB. 

2d.  The  Brazilian  fauna  bears  a  close  resemblance  to  the  West  In- 
dian, and  there  are  many  representative  species.  Thus  the  Siderastrwa 
steUata^  JlelictstrcBa  aperta^  Favia  gravida^  and  JPorites  solida  are  rep- 
resentatives of  West  Indian  forms ;  and  among  the  Halcyonoids,  JBy^ 
menogorgia  represents  the  Bhipidogorgim  of  the  West  Indian  fEuma. 
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8<L  The  absence,  in  the  Brazil  fi&ana,  of  the  genera  Madrepora^ 
Moeandrinay  Diphria^  Manicinaj  Cladocora^  Oculina^  genera  so 
oharacteriBtic  of  the  West  Indian  fauna,  is  noteworthy. 

4th.  The  Brazilian  corals  form  extensive  reefs,  which  occur  along 
the  coast,  from  the  *'  Roccas,"  north  of  Cape  St.  Roque,  to  the  Abrol- 
hos.  The  genera  which  contribute  most  to  the  reefs  are  AoarUhcuttroBa^ 
JFhvia^  ITelicutrcBa^  SiderastroBO^  PoriteSy  and  MiUepora^  but  the  Mussa 
and  other  species  add  a  more  or  less  notable  share. 

South  of  the  Abrolhos  region,  there  are  no  known  coral  ree&.  Very- 
extensive  ones  occur  in  the  Abrolhos  region,  at  Itacolumi,  Porto  Se- 
guro,  Sta.  Cruz,  and  in  the  vicinity  of  Camamti,  and  elsewhere  south 
of  Bahia.  In  the  Bay  of  Bahia  are  large  coral  banks,  and  off  the  town 
of  Macei6,  in  the  province  of  AJagdas  there  are  large  irregular  coral 
patches,  uncovered  at  low  tide,  which  are  seen  extending  northward 
along  the  coast  toward  Pemambuco.  Coral  patches  occur  frequently 
on  the  coast  farther  north,  and  the  extensive  reef  of  the  Roccas,  in  the 
latitude  of  the  Island  of  Fernando  de  Noronha,  is  formed  of  coraL 

Around  the  Abrolhos  Islands  are  fringing  reefis.  Between  these 
Islands  and  the  shore  is  a  large  area  of  shallow  sea,  full  of  irregular 
reefs.  On  the  Brazilian  shore,  in  open  water,  the  corals  grow  in  small 
patches  on  the  sea-bottom,  and  rise  vertically  to  the  surface  like  tow- 
ers. These  structures  are  termed,  in  Brazil,  ehapeirdes  (sing,  chat- 
peirdo).  In  some  instances  they  are  only  a  few  yards  in  diameter, 
while  their  height  may  be  40  to  50  feet  or  more.  These  ehapeirdes  usu- 
ally grow  close  together  and  sometimes  coalesce  to  form  reefs  of  sev- 
eral square  miles  in  area.  The  larger  reefs  are  usually  surrounded 
by  chapeiroes.  Ordinarily  the  ree&  reach  a  level  a  little  above  low- 
tide.  They  are  remarkably  level  topped  Occasionally  sand  is  heaped 
upon  them  and  they  become  islands,  but  instances  of  this  kind  are 
very  rare. 

Class,  ECHINODEKMATA. 

Order,  CRINOIDEA. 

Antedon  Dubenii  (f)  Bolsdhe,  Wieg.  Archiv.  fur  Naturg.,  1S66,  p.  92. 

One  specimen,  apparently  identical  with  this  species,  was  obtained 
at  the  Abrolhos.  Its  color  is  deep  purple  with  laj'ge  spots  of  yellow- 
ish white  on  the  sides  of  the  rays. 

It  is  very  different  from  a  specimen  of  A.  Braziliensis  LtltL,  from 
Bio  de  Janeiro,  sent  to  the  Museum  of  Yale  College  by  Dr.  Latken, 
with  which  I  have  compared  it. 

Bare,  oocaskmaUjr  ooourring  in  the  shftUow  water  on  Ilia  bocders  of  xaeib  and  rook 
ledges.— a  f  .  h. 
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Order,  OPHIUROIDEA. 
Ophiomyxa  flaccida  Latken. 

Ophittra  flaccid^  Say,  Journal  PhiL  Acad.,  v,  p.  151,  1826. 

Ophiomyxa  fiaccida  Lyman,  Illustrated  Catalogue  of  the  Mmseum  of  Comparative 
Zoology,  i,  p.  178,  PI  ii,  flg.  6,  1866. 

One  large  specimeii  was  obtained  at  the  Abrolhos  Reefs.  It  does 
not  appreciably  differ  from  a  specimen  from  the  West  Indies,  sent 
by  Dr.  Latken,  except  in  having  slightly  longer  and  sharper  arm- 
spines. 

It  has  been  found  previously  at  Florida,  St.  Thomas,  and  various 
parts  of  the  West  Indies. 

OphiaotlS  Krebsii  Latken;  Lyman,  CataL,  p.  HI,  figs.  \0,  11. 

Several  fine  specimens  of  this  species  occurred  at  the  Abrolhos 
Reefs,  nearly  all  of  them  had  six  rays,  with  three  of  them  usually 
shorter.  Two  specimens  differ  slightly  from  the  others  in  having  more 
slender  arms,  longer  and  more  oval  upper  arm-plates,  and  radial 
shields  less  separated.  They  have,  however,  four  mouth-papillae,  like 
the  typical  form,  and  agree  very  well  in  color  with  the  others. 

Its  previous  localities  are  Bahamas, — ^Dr.  H.  Bryant ;  off  Charleston, 
— L.  Agassiz ;  Florida,— Maj.  E.  B.  Hunt,  J.  E.  MiUs,  etc. ;  St.  Thomas, 
— A.  H.  Riise ;  Aspinwall, — ^F.  H.  Bradley. 

Ophionerels  reticulata  Liitken;  Lyman,  Catal,  p.  141. 
Ophiwra  reticulata  Say,  op.  cit,  p.  148,  1826. 

This  species  was  found  in  considerable  abundance  by  Mr.  Hartt,  at 
the  Abrolhos  Reefs. 

There  are  specimens  in  the  Museum  of  Yale  College  from  Bermuda 
(J.  M  Jones) ;  Bahamas  (Dr.  H.  Bryant) ;  Florida  ;  "  West  Indies ;" 
and  St.  Thomas.  The  specimens  from  all  these  localities  are  remarka- 
bly constant  in  their  characters,  and  show  scarcely  any  local  varia- 
tions. 

Ophiothrix  Violaoea  Mailer  and  Trosohel,  Syst  Asterid.,  p.  116,  1842;  Lyman, 
Catalogue,  p.  164. 

This  species  occurred  in  abundance  at  the  Abrolhos  Reefs,  among 
corals  and  Gorgonise. 

In  color  there  are  two  principal  variations,  most  specimens  have  the 
light  dorsal  stripe  on  the  rays  very  clearly  defined  and  bordered  with 
dark  brown.  Others  have  the  stripe  obscure,  or  lack  it  entirely.  In 
the  character  of  the  spines  of  the  disk  there  are  also  two  varieties, 
not  coincident,  however,  with  the  differences  in  color ;  most  commonly 
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the  disk  is  covered  with  minate,  sliort,  forked  spines,  with  few  or 
namerous  long,  slender,  thorny  ones  among  them ;  but  in  many  speci- 
mens the  long  spines  are  entirely  wanting.  The  general  color  is  some- 
times flesh-color  or  pink  instead  of  violet. 

The  previously  recorded  localities  are  from  Florida  and  Aspinwall 
to  Brazil. 

Ophiolepis  paucispina  MOU.  and  Tronch.,  op.  cit,  p.  90;  Lyman,  Catal.,  p.  65. 
Op?Uura  pauciapina  Say,  op.  cit,  p.  149,  1825. 

TThree  specimens,  agreeing  exactly  with  those  from  Florida  and 
West  Indies,  were  collected  by  Mr.  Hartt  at  the  Abrolhos  Reefs. 

Ophiura  cinerea  Lyman,  CataL,  p.  27. 

Ophioderma  emerewn  MtiU.  and  Tr.,  Syst,  p.  87,  1842. 
Ophioderma  AntiUarum  Liitken,  Add.  ad  Hist  Oph.,  p.  88, 

Numerous  large  and  fine  specimens  of  this  species  were  collected  by 
Mr.  Hartt  at  the  .\brolhos  Reefs.  They  were  found  living  in  crevices 
under  corals. 

Some  of  these  measure  6*5  inches  from  the  center  to  ends  of  rays ; 
1*25  in  diameter  of  disk. 

All  the  Ophiwans  fVom  the  Abrolhos  were  collected  in  shallow  pools  on  the  reefs 
from  under  dead  corals  or  stones. — 0.  f.  h. 

Order,  ASTERIOIDEA. 

Oreaster  gigas  (Linn,  sp.)  Llitken,  Vidensk.  MeddeL,  1859,  p.  64. 

Pmtaceros  reHculatus  Gray,  Ann.  and  Mag.  N.  H.,  p.  275,  18 iO. 
Oreaster  reticukUus  MQU  and  Tr.,  Syst  Asterid.,  p.  45,  1842. 

Two  large  and  fine  specimens  of  this  species  were  collected  by  Mr. 
Hartt  at  the  Abrolhos  reefs. 

Its  previous  localities  were  Florida,  Bahamas,  St  Thomas,  Hayti, 
Barbadoes,  and  throughout  the  West  Indies. 

The  Brazilian  specimens  agree  perfectly  with  those  from  Florida 
and  St.  Thomaa 

Linckia  omithopus  Lotken. 

OpMdiaater  omithopua  MQU.  and  Trosch.,  op.  dt.,  p.  31,  1842 ;  LOtken,  op.  cit,  p.  80. 
t  Linckia  GuildingU  Gray,  op.  cit,  1840. 

Several  specimens  of  this  species  from  the  Abrolhos  Reefs  present 
curious  malformations  due  to  the  restoration  of  lost  rays.  Two  con- 
sist of  a  single  large  ray,  from  the  end  of  which  four  or  five  new  ones 
have  begun  to  grow.    Two  specimens  are  regularly  five  rayed. 

A  specimen  from  Bermuda  (J.  M.  Jones)  does  not  appreciably  differ. 

TRA.Na  CoNNEonouT  AoAD.,  Vol.  L  47  February,  1868. 
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Echinaster  lOthilia)  crassispina  Vcmii.  sp.  nov. 
Plate  IV,  figure  7. 

Rays  short,  somewhat  angulated.  Radii  of  disk  and  rays  as  1 :  4. 
Interambulacral  spines,  two  to  each  plate,  the  outer  ones  being  large 
and  short,  forming  a  close,  regular  row  along  the  border  of  the  ambu- 
lacral  groove ;  the  inner  one  much  smaller,  not  half  so  long,  and 
forming  an  inner  row  concealed  by  the  others.  Along  the  lower  side 
of  the  rays  and  well  separated  from  the  interambulacral  spines,  there 
is  a  row  of  distant,  large,  conical,  sharp  spines,  about  fifteen  in  number, 
which  do  not  extend  upon  the  disk,  and  gradually  diminish  in  size 
toward  the  end  of  the  rays,  where  they  are  very  small  Upon  the 
sides  and  back  of  the  rays  there  are  four  or  five  less  regular  rows  of 
similar  large,  sharp,  distant  spines,  arising  from  the  swollen  nodes  of 
the  reticulated  plates.  Disk  naked  beneath,  above  with  few  large 
spines,  like  those  of  the  rays.  Surface  smooth,  in  the  spaces  between 
the  spines  pierced  by  many  small  pores.  Color  bright  crimson  when 
living ;  in  alcohol,  dull  reddish  brown ;  when  dry,  deep  purplish  brown. 

Radius  of  disk  '5  of  an  inch;  of  rays,  1*9. 

Bahia,  Brazil, — C.  F.  Hartt.     Three  specimens. 

This  remarkable  species  differs  widely  from  E,  spinosus  in  its  shorter 
and  more  angulated  rays,  coarser  plates,  and  much  fewer  and  stouter 
spines.  Also  in  the  spineless  disk  beneath,  and  much  larger  and  more 
crowded  outer  interambulacral  spines  bordering  the  grooves.  It  dif- 
fers from  E,  muUispina  Gray  sp.  (JE  Brazilieiisis  M.  and  Tr.)  in  hav- 
ing much  fewer  and  larger  spines  above,  and  different  interambulacral 
spines. 

Asterias  Atlantica  Verriii,  sp.  nov. 

A  small  specimen  having  eight  rays,  four  of  which  are  smaller  than 
the  others,  was  obtained  at  the  Abrolhos  Reefs  by  Mr.  Hartt  Another 
specimen  with  six  equal  rays,  which  is  in  my  possession,  collected  at 
Bermuda  by  J.  Matthew  Jones,  Esq.,  does  not  appreciably  differ 
in  structure.  Two  other  specimens,  one  of  which  has  seven  unequal 
rays,  and  the  other,  which  is  mugh  larger,  five  regular  ones,  appear  to 
belong  to  the  same  species.  These  are  believed  to  have  been  collected 
at  Remedios,  Cuba. 

This  species  may  be  recognized  by  the  very  slender,  blunt  interam- 
bulacral spines,  which  form  a  single  row  along  the  edge  of  the  ambul- 
acral  groove ;  by  the  crowded  double  row  of  larger  ventral  spines, 
very  near  the  interambulacral,  the  spines  being  long,  round,  tapering, 
not  pointed,  and  arranged  two  upon  each  plate  ;  by  the  regular  lateral 
row  of  distant,  long  spines,  larger  than  the  ventral,  and  mostly  only 
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one  upon  a  plate ;  by  the  fewness  of  the  smaller  dorsal  spines,  which 
form  an  irregular,  often  double  median  row  along  the  rays,  with  a  few 
scattered  on  each  sides,  which  sometimes  form  lateral  rows,  and  on  the 
disk  surround  a  pentagonal  area,  enclosing  a  few  small  spines.  The 
spines  are  surrounded  at  base  by  dense  wreaths  of  small  rounded  pedi- 
cellariae.  No  major  pedicellariae  were  found  on  any  part  The  specimen 
with  five  arms  has  but  one  madreporic  plate.  The  othei-s  two  or  three. 
The  rays  are  rather  long  and  slender,  somewhat  angulated  when  dry. 

Radii  as  1 :  6^, 

Radius  of  disk  of  largest  specimen,  86  ;  of  rays  2  inches. 

The  specimen  from  Bermuda  has  somewhat  longer  and  sharper 
spines  than  the  others  of  similar  size,  and  those  upon  the  back  of  the 
rays  form  three  regular  rows.  The  disk  is  also  covered  uniformly 
with  similar  spines. 

This  species  is  allied  to  A,  tenuisplna^  but  appears  quite  distinct 
from  the  Mediterranean  specimens  that  I  have  examined.  It  has 
shorter  and  more  angulated  rays  when  mature,  and  less  numerous 
and  shorter  spines  upon  the  back.  Its  pedicellarise  are  somewhat 
different  in  form,  and  the  large  scattered  ones,  common  on  A,  tenu- 
ispina^  I  have  been  unable  to  find  upon  this,  although  they  might 
occur  on  other  specimens. 

Order,  ECHINOIDEA. 

LytechinUS  variegatUS  A.  Agassiz,  Bulletin  Mus.  Comp.  Zool,  p.  24,  1864. 

Psammechinus  variegatus  Agassiz  aad  Besor,  Catal.  Rais. 
PsUechin'ua  variegcLtua  linikQiiy  Vidensk.  Meddelelser,  1865. 

This  species  is  common  at  Bahia,  where  Mr.  Ilartt  obtained  numer- 
ous specimens.  These  examples  agree  very  well  with  the  conmion 
Florida  and  West  Indian  form,  but  are  a  little  more  depressed  than 
usual,  and  have  more  numerous  tubercles  on  the  iuterambulacral 
zones. 

Quite  common  in  the  vicinity  of  Cape  Frio ;  also  at  Victoria  and  Porto  Seguro. — 

0.  F.  H. 

Echinometra  Michelini  Desor,  Catai.  Rais. 

Echinus  lucuntwr  (pars)  Linn. ;  Lamarck,  etc. 

Echinomeira  Ivcantur  Liitkeu. 

EchtThometra  Michelini  A.  Ag ,  op.  cit.,  p.  21. 

The  large  specimens  of  this  species,  brought  from  the  Abrolhos  by 
Mr.  Ilartt,  do  not  appreciably  differ  from  those  of  Bermuda,  Floritla 
Reefs,  and  West  Indies. 
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Common  on  all  rocky  shores  and  reefs  along  the  Brazilian  ooast  At  Rio,  Victoria, 
Bahia,  and  elsewhere,  where  the  rocks  are  gneissose,  these  sea  urchins  are  found  in 
holes  in  the  rocks,  which  they  excavate  for  themselves.  They  also  excavate  the  coral 
reef-rock,  and  sandstone.^-c.  f.  h. 

Sncope  emarginata  (Leake  sp.)  Agassiz,  Monog.  Scut.,  ii,  p.  87,  tab.  10. 

ScMla  emarginata  Lamarck ;  Blainv. ;  DesmouL,  etc. 
JSchinoglycua  frondo6U8  (xray,  CataL  Ech.  of  Brit  Mus.,  p.  24,  1865. 

The  specimens  are  mostly  3  or  4  inches  in  diameter,  with  thin  edges. 
The  openings  vary  considerably  in  size  and  the  degree  of  closing  at 
the  margin.  In  most  cases  all  are  closed,  but  often  the  two  posterior 
remain  more  or  less  open.  The  green  and  brown  colored  specimens 
are  about  equally  common. 

Very  common  on  the  sandy  beaches  in  some  localities  along  the  coast  fh)m  Rio, 
northward  to  beyond  Bahia.  One  of  these  localities  near  the  mouth  of  the  Rio  Sant* 
Antonia,  in  the  Province  of  Bahia,  is  mentioned  in  the  work  of  Prinz  Max  zu  Neu 
Wied.  Along  the  shores  of  the  bay  of  Bahia,  at  Xtapagipe,  Periperi,  and  elsewhere,  it 
may  be  collected  in  great  abundance. — c.  f.  h. 

Order,  HOLOTHURIOIDEA. 
Thyone  (Sclerodactyla)  Braziliensis  Vernii,  sp.  nov. 
Plate  IV,  figure  H\ 

Form  in  contraction  oval.  The  lower  side  indicated  only  by  the 
lighter  color.  Suckers  not  very  numerous,  scattered  over  the  whole 
surface,  but  somewhat  more  numerous  along  the  ambulacral  zones, 
where  there  is  a  tendency  to  form  two  rows.  Anal  orifice  armed  with 
five  small,  calcareous  papillte.  Tentacles  ten,  elongated,  arborescently 
branched,  chiefly  near  the  end,  tlie  divisions  short  and  not  very  nu- 
merous ;  the  two  lower  tentacles  slightly  smaller  and  more  divided. 
Plates  of  the  oral  circle  closely  united  laterally,  forming  a  very  short 
ring,  with  ten  acute  points  projecting  backward  and  ten  forward,  the 
latter  with  wide  rounded  spaces  between  them.  Distance  between 
the  anterior  points  '1  inch,  equal  to  their  length  and  to  the  distance 
from  the  posterior  points  to  the  angle  between  the  anterior  points. 
Tentacles  somewhat  rigid,  from  the  abundance  of  calcareous  plates. 
Color,  in  alcohol,  yellowish  gray,  with  fine  brownish  spots  and  an 
ill-defined  dark  brown  zone  along  the  middle  of  the  interambulacral 
spaces.  Length  of  a  contracted  specimen,  in  alcohol,  1  '3  inches ;  of 
tentacles  4.     Abrolhos  Reefs, — C.  F.  Hartt. 

This  species  is  allied  to  T.  Briareus,  from  the  Atlantic  coast  of  the 
United  States,  but  is ^ very  distinct  in  the  form  of  the  ring  of  oral 
plate,  which,  in  the  latter,  is  .relatively  about  three  times  longer,  and 
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composed  of  long,  stout  plates,  with  the  posterior  points  longest. 
The  suckers  scattered  over  the  surface  are,  also,  much  less  numerous 
than  in  T,  Briareus. 

Oocurs  under  dead  corals  in  the  shallow  tide  pools  and  holes  in  the  reefs  at  the 
Abrolhos  and  elswhere. — o.  F.  H. 

Chirodota  rotiferum  Stimpson,  Amer.  Joum.  Sci.,  29,  p.  134,  1860. 

t  Synapkb  roHfera  Pourtales,  Proc.  Am.  Assoc.,  1851,  p.  16. 
Ohriodata  roU/cra  Selenka,  Zeitschr.  fur  Wiss.  Zool,  1867,  p.  36*7. 

Plate  IV,  figures  9,  9^ 

Elongated  and  slender,  the  whole  surface  thickly  covered  with 
small,  white,  slightly  prominent  verruc».  Tentacles  12,  short,  with 
about  five  digitations  upon  each  side,  the  two  terminal  ones  longest. 
Color,  in  alcohol,  light  purplish  brown.  The  specimens,  which  are 
not  entire,  are  two  or  three  inches  long,  and  about  '26  in  diameter. 

The  calcareous,  wheel-shaped  bodies  in  the  skin,  are  all  very  minute, 
but  variable  in  size,  provided  with  6  spokes,  which  are  often  thinner 
along  the  middle,  so  as  sometimes  to  appear  almost  as  if  double,  rim 
narrow,  center  not  perforated.  With  these  there  are  larger,  oblong, 
irregularly  shaped,  calcareous  bodies,  mostly  enlarged  and  truncated 
at  the  ends. 

Abrolhos  Reefs,  with  the  preceding, — C,  F.  Hartt.  Florida, — 
Pourtales. 

The  two  specimens  obtained  appear  to  agree  perfectly  with  the 
description  by  Pourtales.  Whether  C  pygmcea  Mailer  be  the  same 
species,  can  be  ascertained  only  by  a  comparison  of  specimens  from 
the  different  localities.  Should  this  prove  to  be  the  case,  Mtlller's 
name  will  have  priority. 

No.  5. — Notice  of  a  CoUectioti  of  Ei^hinoderms  from  Iai  Paz^  Lower 
(Jnlifomia^  with  Descriptions  of  a  new  Genus. 

Published  April,  1868. 

The  Museum  of  Yale  College  recently  received  a  small  but  very 
interesting  collection  of  Echinoderms,  collected  by  Capt.  James 
Pedersen,  in  the  lower  part  of  the  Gulf  of  California,  which  gives 
us  some  additional  knowledge  of  the  marine  fauna  of  that  very 
prolific  region.  In  these  Transactions,  I  published  last  year  a  des- 
criptive catalogue  of  the  Echinoderms  contained  in  the  Yale  Museum 
from  the  west-tropical  coast  of  America ;  but  in  this  small  lot  there 
are  two  species,  not  known  to  me  at  that  time,  one  of  which  apjiears 
to  be  a  new  and  remarkable  genus  of  starfishes. 
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OPHIUROIDEA. 
Ophiactis  virescens  Ltitken. 

OphiacHa  virescens  Lyman,  Catal.,  p.  113  ;  Verrill,  Trana  Conn.  Acad.,  i,  p.  265. 

A  few  Specimens  of  this  species  were  found  adhering  among  the 
laminated  scales  of  the  pearl-oyster  {Mcvrgaritophorafimbriata). 

ASTERIOIDEA. 
Linckia  unifStSCialis  G-ray  (vor.  bifa8cidLis\  Verrill,  op.  cit.,  p.  286. 

Dr.  Gray  considered  this  form  a  distinct  species,  but  the  specimens 
that  I  have  hitherto  seen  do  not  appear  to  warrant  their  separation 
from  the  ordinary  X.  unifaacialiSy  unless  as  a  variety.  Yet  it  may 
eventually  prove  to  be  distinct  when  more  and  better  specimens  can 
be  examined.  The  only  difference  observed  between  them,  is  the 
division  of  the  lateral  band  of  pores  into  two  bands  toward  the  base 
of  the  rays,  in  the  variety,  while  it  is  simple  in  the  normal  form. 

This  variety  appears  to  be  common  at  Cape  St.  Lucas  and  in  the 
Gulf  of  California,  while  at  Panama  it  is  very  rare. 

Occurs  from  the  Gulf  of  California  to  Zorritos,  Peru. 

Nidorellia  armata  Gray. 

Peniaceros  (NidoreUia)  armaius  Gray,  Ann.  and  Mag.  N.  H..  vol  vi,  p.  276,  1840 

Sjmopsia  Starfishes  in  the  British  Museum,  p.  7,  pi.  14,  1866. 
Oreaster  armaius  Mailer  and  Tr.,  Syst.  Ast,  p.  52,  1 842. 
Goniodiscus  conifer  Mobius,  Neue  Seesteme  des  Hamburg  und  Kieler  Mus.,  p.  10, 

Tab.  iii,  fig.  6.  6,  1859. 
Goniodiscus  armatus  Liitken,  Vidensk.  Meddel..  1859,  p.  75. 
NidoreUia  armcUa  Verrill,  Trans.  Conn.  Acad.,  vol.  i,  p.  280. 
Goniodiscus  stella  Verrill,  op.  cit,  p.  284,  (young),  {non  Mobius). 

Additional  specimens  prove  that  our  Goniodiscus  stella  is  merely  the 
young  of  this  species,  while  in  the  flat,  spineless  condition.  The 
characters  of  the  young  show  the  close  affinity  that  this  genus  has 
with  Goniodiscus, 

There  is  but  one  specimen  from  La  Paz.  Its  range  is  from  Guaya- 
mas  to  Zorritos,  Peru. 

AMPHIASTER,  gen.  nov. 

Disk  moderately  developed,  flat  above  and  below,  with  five  broad, 
triangular  rays,  and  two  well  developed  series  of  marginal  plates. 
Skeleton  of  the  up])er  side  formed  by  regular,  polygonal,  spine  bear- 
ing, tessellated  plates,  with  pores  between  them ;  on  the  lower  side 
composed  of  smaller  granulated  plates,  each  bearing  a  tubercle. 
Marginal  plates  granulated  around  the  margin,  smooth  at  center,  or 
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bearing  a  large,  smooth  spine.  Interamhulacral  plates  bearing  a  row 
of  smaller,  inner  spines,  several  on  each  plate,  and  an  outer  series  of 
larger  ones,  one  to  each  plate. 

This  genus  is  nearly  allied  to  OreasteTy  and  still  more  so  to  JVtdo- 
reUia,  From  the  former  it  differs  in  its  depressed  form,  tessellated, 
polygonal  plates,  the  character  of  the  spines,  etc. ;  from  the  latter,  in 
the  larger  and  less  numerous  plates  of  the  upper  surface,  consisting 
mainly  of  the  three  median  rows  of  the  rays,  with  very  few  in  the 
interradial  regions,  while  in  N'idoreUia  they  are  much  more  numerous 
and  the  interradial  regions  of  the  upper  surface  are  well  developed. 
The  marginal  plates,  also,  in  the  single  known  species,  are  granulated 
only  around  the  margin. 

Amphiaster  insignis  Vernii,  sp.  nov. 

Plate  IV,  figure  10. 

Proportion  of  the  radii  of  rays  to  those  of  the  disk,  nearly  as  2  : 1. 
Rays  broad  at  base,  small,  but  not  acute,  at  the  tips,  with  the  interra- 
dial margin  deeply  and  regularly  incurved  in  young  specimens,  slightly 
angular  in  larger  ones.  Along  the  upper  side  of  the  rays,  there  are 
three  rows  of  regular  plates,  which  are  rather  large  and  somewhat 
prominent,  and  each  normally  bears  a  large,  sharp,  conical  spine, 
smooth  above,  but  surrounded  by  granules  at  the  base.  These  spines 
form,  therefore,  three  regular  rows  on  the  rays,  except  near  the  tips, 
where  the  lateral  ones  become  obsolete.  The  spines  increase  in  size 
toward  the  center.  The  five  inner  ones  of  the  median  rows  are  often 
absent,  the  corresponding  plates  presenting  a  smooth,  rounded  sur- 
face, as  if  the  spines  had  been  broken  off  and  the  scars  had  healed 
over ;  frequently,  also,  several  of  the  other  median  spines  are  wanting 
in  the  same  way ;  but  the  number  and  positions  of  the  naked  plates 
differ  on  the  different  rays  of  the  same  individual,  and  on  different 
specimens.  In  each  angle  between  the  inner  ends  of  the  median  rows, 
and  terminating  the  lateral  ones,  there  is  a  larger  spine,  forming  the 
angles  of  a  pentagonal  area,  enclosing  from  three  to  five  similar  spines. 
The  large  madreporic  plate  is  outside  this  area,  close  to  the  base  of  one 
of  the  spines.  In  the  interradial  regions,  and  surrounding  the  ovarial 
openings,  there  are  about  five  small  plates,  one  or  two  of  which  often 
bear  spines  in  the  larger  specimens.  The  margin  is  rounded,  and 
formed  by  both  the  upper  and  lower  series  of  plates,  those  of  each 
row  alternately  approaching  and  receding  from  the  margin.  These 
plates  are  variable  in  size,  those  of  the  upper  series  much  the  largest, 
somewhat  rounded,  and  in  the  intervals  between  those  that  are  8e])a- 
rated  there  are  often  small  accessory  plates,  and  at  the  angle  there  is 
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usually  a  cluster  of  such  small  plates,  while  the  two  inner  plates  of 
the  upper  series  are  removed  from  the  margin  to  the  upper  surface. 
Ordinaiily  the  alternate  marginal  plates,  of  both  the  upper  and  lower 
series,  bear  large  conical  spines,  like  those  of  the  back ;  these  are 
always  placed  upon  the  plates  that  approach  the  margin,  while  those 
that  are  placed  farther  back  toward  the  upper  and  lower  surfaces 
have  convex  and  naked  centers,  surrounded  by  a  margin  of  granules. 
There  are  about  ten  or  twelve  lower  marginal  plates  upon  one  side  of 
each  ray,  and  eight  or  nine  upper  ones.  The  plates  of  the  lower  sur- 
face are  nearly  regular,  polygonal,  evenly  covered  with  short,  angu- 
lar, flat-topped  granules,  and  each  bears  a  short,  stout,  blunt  central 
spine,  those  near  the  interradial  margin  longer  and  sharper.  The 
interambulacral  plates  bear  an  even  outer  row  of  blunt,  flattened 
spines  or  papillaa,  one  to  each  plate,  which  are  nearly  as  long  as  the 
spines  of  the  adjacent  surface,  but  much  smaller ;  and  an  inner  row  of 
very  slender  spines,  which  are  cylindrical  and  blunt  and  rise  nearly  as 
high  as  the  others,  forming  groups  of  three  to  five  upon  each  plate. 
When  there  are  but  three,  as  is  most  common,  the  central  one  is 
slightly  longer  or  they  are  all  equal ;  when  four,  as  oflen  happens 
toward  the  mouth,  the  inner  one  is  much  the  shortest ;  when  five, 
which  rarely  occurs,  the  outer  one  is  also  much  shorter  than  the 
middle  ones. 

In  the  largest  specimen,  the  radius  of  the  rays  is  2  inches ;  of  disk 
•95  ;  length  of  largest  dorsal  spines  -30;  diameter  at  base  '\1 ;  length 
of  spines  of  lower  surface  '16;  diameter  '10;  length  of  outer  inter- 
ambulacral spines  '12 ;  diameter  "05.  Another  specimen  has  the 
greater  radius  1*60;  lesser  80;  with  dorsal  spines  of  the  same  size. 
The  smallest  specimen  has  the  greater  radius  "93 ;  lesser  -47 ;  length 
of  dorsal  spines  16  ;  diameter  -08.  Color  light  brownish  red,  when 
dry. 

This  species  appears  to  be  not  uncommon  at  La  Paz,  since  there  are 
eight  specimens  in  the  present  collection. 

Oreaster  occidentalis  Verriu,  op.  cit,  p.  278. 

One  large  specimen  of  this  interesting,  and  as  yet  rare  species,  was 
received  in  this  collection.  It  agrees,  in  all  respects,  with  those  from 
Panama. 

ECHINOIDEA. 
CidariS  ThOUarsii  VaL ;  Verrill,  op.  dt.  p.  294. 

One  large  specimen,  agreeing  perfectly  with  those  from  P.inama. 
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Eohinometra  Van  Bronti  A.  Ag. ;  Verriiii  op.  dt,  p.  309. 
Common  at  La  Paz. 

TripneUStes  depresSTlS  A.  Ag.,  Bulletin  M.  C.  Z.,  p.  24,  1863. 

Large  and  ventricose,  slightly  concave  beneath,  regularly  arched 
above,  the  outline  in  a  vertical  view  nearly  circular,  with  the  ambu- 
lacral  zones  a  little  swollen.  Peristome  larger  in  proportion  to  the 
diameter  of  the  test  than  in  T,  ventricosus.  Primary  tubercles  of 
interambulacra  less  numerous,  especially  in  the  vertical  series,  owing 
to  the  greater  vertical  width  of  the  plates ;  secondary  tubercles  few 
and  small,  miliaries  very  numerous  and  minute.  Tubercles  of  the  am- 
bulacra similar  in  size  and  appearance.  Diameter  of  test  4*9 ;  height 
2*85;  diameter  of  peristome,  not  including  cuts,  1*1^:  of  abactinal 
area  '70;  width  of  ambulacral  zones  at  circumference  rSO;  of  inter- 
ambulacral  1*70. 

This  species  is  closely  allied  to  T,  ventrico8U8  of  the  West  Indies. 
The  only  reliable  characters  for  separating  it,  that  I  have  been  able 
to  find,  are  the  greater  relative  size  of  the  buccal  opening,  and  the 
fewer  primary  tubercles,  with  much  less  numerous  secondary  ones, 
which,  combined  with  the  smallness  of  the  miliaries,  gives  the  sur- 
fEice  a  less  closely  tuberculated  appearance. 

It  was  characterized  by  Mr.  A.  Agassiz,  only  as  follows : — "  There 
is  in  the  collection  of  the  Smithsonian,  a  species  from  Guayamas, 
7!  depressus  A.  Ag.,  closely  allied  to  T.  ventricosus,  which  differs 
from  it  in  the  flatness  of  the  test,  the  large  and  uniform  size  of  the 
tubercles,  and  the  stoutness  of  its  spines." 

The  spines  in  our  specimen  are  removed,  but  in  form  it  is  less  de- 
pressed than  many  specimens  of  T.  ventricosuSy  and  the  primary  tu- 
bercles are  scarcely  larger. 

EillOOpe  grandis  Agassiz,  Monog.  Scut,  p.  37,  Tab.  6. 

A  large  and  fine  specimen,  which  was  certainly  collected  at  La  Paz, 
came  with  the  collection,  thus  confirming  the  Gulf  of  California  na- 
tivity of  this  species,  which  has  been  erroneously  attributed  to  the 
West  Indies. 

Brissus  obesus  Vemll,  op.  dt,  p.  316. 

This  species  is  represented  only  by  a  single  specimen,  which  agrees 
well  with  those  originally  described. 

TBAN&  CoNNBcncuT  AoAD.,  Vol.  I.  48  APRn^  1868. 
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Supplementary  Note  on  JSchinoderms  of  the  West  Coast  of  America. 

OpJUura  variegata  Lyman  (see  p.  264),  and  OphMepia  variegcUa  Lutken  (see  p.  256). 

Numerous  large  and  fine  specimens  of  these  two  species,  with  a  few  of  Ophiocnida 
hiapida  Lyman,  were  dredged  by  Mr.  Bradley  on  a  shell-bank  in  4-6  fathoms  of  water, 
Panama  Bay. 

Ophiothdamircibilis  Yerrill  (see  page  268). 

Numerous  additional  specimens  of  this  species,  some  of  them  much  larger  than  those 
first  described,  have  been  found  clinging  to  GhrgonicB  and  Mwricea  from  Panama  Bay. 
Also  on  Mwicea  from  Cape  St  Lucas.    These  confirm  its  rank  as  a  distinct  genus. 

EcMnomeira  rupicola  A.  Ag.  (see  page  308). 

Several  fine  specimens  of  this  species  were  obtained  by  Prof.  B.  Silliman  near  San 
Juan  del  Sur,  Nicaragua,  where  they  burrow  in  a  hard  argillaceous  rock,  forming 
cavities  sometimes  6  or  6  inches  in  diameter. 

Pattaiku  Peruviamu  Yerrill,  =  Anaperus  PeruanuSy  p.  322  (non  Troschel). 

The  large  specimens  referred  to,  from  CaUao,  when  dissected  proved  to  be  a  species 
allied  to  P.  rnoUis  Sel,  the  only  known  species  of  the  genus,  from  Chili  and  Peru. 

It  has  20  long  arborescent  tentacles,  some  of  which  are  shorter.  The  oral  ring  con- 
asts  of  ten  loosely  articulated,  long  plates ;  five  slender  ones,  having  the  posterior 
part  broad  triangular,  with  the  angles  rounded  and  edges  concave,  connecting  uiteri- 
oily  by  a  narrow  middle  with  a  long  fUslform  process,  alternating  with  five  much  larger 
ones,  having  a  short  posterior  portion,  emarginate  behind,  narrowing  somewhat  ante- 
nady^  and  then  expanding  into  a  broad  deeply  excavated  portion,  ending  in  two  points 
anteriorly.  The  large  plates  in  a  large  specimen  are  -7  of  an  inch  long,  '25  broad.  Polian 
vesicles  long  and  slender,  numerous,  in  large  dusters.  Color  uniform  deep  crimson 
when  living.  The  tentacles  are  4-6  inches  across  in  expansion.  In  alcohol  deep 
purple.    Anal  orifice  round,  unarmed. 

This  is,  probably,  the  HohtJwria  Peruviana  Lesson.  P.  moUis  SeL,*  as  figured,  dif- 
fers in  its  smaller  oral  plates  and  fewer  Polian  vesidea 


EXPLANATION  OP  PLATE  IV. 

Figure  1.  Spicula  of  ffymenogorgia  querdfoUa  Edw. ;  la,  double-spindles;  lb,  cres- 
oent-shaped  spicula, — enlarged  160  diameters. 

Figure  2.  Spicula  of  Pterogorgia  gradUa  Verrill;  2a,  double-spinldes ;  2b,  cres- 
oent8,^nlarged  150  diameters. 

Figure  3.    A  part  of  a  branch  of  the  same, — ^natural  size. 

Rgure  4.  Spicula  of  Emicea  hunUHs  Edw. ;  a,  spindles  fVom  ooenenchyma, — en- 
larged 60  diameters;  b,  club-shaped  spicula, — enlarged  100  diameters. 

Figure  6.  Spicula  of  PlexaureOa  dichotoma  K61L  ;  6a,  a  cross-shaped  spiculum  with 
unequal  branches ;  5b,  a  cross  with  two  of  the  branches  undeveloped, — enlarged  100 
diameters. 

Figure  6.  Cross-shaped  spicula  of  PlexaureUa  ancepst  KoU. ;  6a,  one  of  the  larger 
spindles,— enlarged  100  diameters. 

Figure  1.    Echinaster  crassispina  VerriU ;  part  of  ray, — natural  size. 

Figure  8.     7%y<me  BraziUenaia  Verrill;  a,  oral  plates, — natural  size. 

Biffure  9.  Chriodota  roitferum  Slamp. ;  calcareous  wheels  of  the  skin,— enlarged 
150  disuneters. 

Figure  10.    Amphiaa^  inaignia  Vemll ;  ray  and  part  of  disk, — ^natural  size. 


♦  Zeitsdirift  fOr  Wissensch.  Zool.,  Dec.  1867,  p.  113,  Taf.  VIII,  Pig.  4-5. 
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No.  6. — Review  of  the  Corals  and  Polyps  of  the   West   Coast  of 
America,    By  A.  K  Vereill. 


Presented,  April,  1868. 

Recent  explorations  of  the  west  tropical  coast  of  America,  prin- 
cipally by  Mr.  F.  H.  Bradley  for  the  Museum  of  Yale  College,  have 
contributed  so  much  to  the  knowledge  of  the  Polypi  of  that  region 
and  have  so  increased  our  store  of  specimens,  that  a  new  and  much 
more  complete  catalogue  of  the  species  has  become  indispensable  for 
a  proper  understanding  of  the  geographical  distribution  of  the  ani- 
mals of  this  class.  The  Smithsonian  Institution  has  contributed  the 
species  collected  by  John  Xantus,  Esq.,  at  Cape  St.  Lucas. 

In  a  paper  published  two  years  ago,*  the  writer  enumerated  nearly 
all  the  species  then  known  from  Panama  and  called  attention  to  the 
remarkable  contrast  between  the  polyp-faun»  of  the  Atlantic  and 
Pacific  coasts  of  Central  America,  and  the  bearing  of  these  facts  upon 
the  supposed  former  connection  between  the  two  oceans,  across  the 
Isthmus  of  Panama. 

The  additional  forms  now  presented  make  these  contrasts  still 
greater  and  more  remarkable,  and  add  greater  force  to  the  evidence 
then  brought  forward  to  show  that  no  deep  or  extensive  water  con- 
nection, sufficient  to  modify  the  ocean  currents,  can  have  taken  place 
since  the  existence  of  the  species  now  living  upon  each  coast. 

The  Panamian  fauna  proves  to  be  remarkably  rich  in  Gorgonaceay 
no  less  than  43  species  having  already  been  obtained.  The  genus 
Muricea  appears  to  attain  here  its  greatest  development,  since  16  spe- 
cies, besides  several  peculiar  varieties,  perhaps  distinct,  are  in  our  col- 
lection from  Panama  Bay,  and  others  from  Acapulco  and  Peru,  while 
from  the  West  Indies  there  are  but  four  well-ascertained  species.  The 
occurrence  of  two  peculiar,  gigantic  species  of  Pavonia^  a  genus  of 
corals  hitherto  known  only  in  the  Indo-Pacific  faunse,  is  noteworthy, 
and  also  the  presence  of  a  peculiar  new  form  of  Dendrophyllicu 

The  classification  here  followed  is  that  proposed  by  the  writer  three 
years  agof  with  a  few  changes  that  have  become  necessary  by  a  better 
knowledge  of  the  anatomy  of  some  groups  and  the  discovery  of  new 
forms. 

*  Prooeedings  of  the  Boston  Society  of  Natural  History,  vol  z,  p.  323,  1866. 
f  Proceedings  of  the  Essex  Institute,  yoL  iy,  p.  146, 1866.    See  also  Memoirs  of  the 
Boston  Society  of  Natural  History,  yoL  i,  1864. 
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Order,  ALCYONARIA. 

Sub-Order,  PBNNATULAOBA. 

Family,  Renillid^. 

Benilla. 

The  polyps  arise  from  the  upper  surface  of  a  flat,  reniform,  cavernous 
disk  or  frond,  having  a  sinus  on  one  edge,  near  which  there  is  upon 
the  lower  surface  a  locomotive  peduncle,  which  is  muscular  and 
greatly  extensible  and  divided  in  the  interior  into  two  longitudinal 
chambers,  which  communicate  with  two  large  cavities  at  its  base,  and 
through  these  with  the  smaller  cavities  of  the  disk,  and  thus  with  the 
bodies  of  the  polyps.  The  integument  of  the  lower  surface,  peduncle, 
and  upper  surface,  is  filled  with  numerous,  slender,  prismatic  spicula, 
and  around  the  bases  of  the  polyps  there  are  pointed,  projecting  groups 
of  similar  spicula.  The  polyps  originate  by  budding  around  the 
edge  of  the  disk,  and  are  therefore  regularly  arranged,  alternately 
both  in  consecutive  circles  and  in  radiating  lines,  which  are  symmet- 
rical upon  the  right  and  left  side  of  a  median  plane  passing  through 
the  sinus,  and  they  are  smaller  and  more  crowded  toward  the  edge 
than  on  the  central  parts.  The  polyps  are  rather  large,  much  exsertin 
expansion,  but  wholly  retractile. 

Besides  the  ordinary  form  of  polyps,  there  are  in  this,  as  in  other 
genera  of  Pennatulacea,  a  second  kind,  having  a  different  structure 
and  appearance.  Or,  in  other  words,  the  polyps  are  dimorphous  in 
a  manner  analogous  to  that  observed  in  many  Hydroids.  In  Renilla, 
the  second  kind  of  polyps  are  scattered  thickly  over  the  upper 
surface  between  the  others,  and  appear  in  alcoholic  specimens  like  lit- 
tle papillae,  with  clusters  of  whitish  spots  on  their  surface,  and  sur- 
rounded with  spicula  similar  to  those  around  the  ordinary  polyps,  but 
less  numerous  and  smaller.    They  are  also  asexual. 

The  writer  first  described  these  peculiar  dimorphous  fi:)rms  of  the 
polyps  of  Renilla,  in  1864,*  as  "  rudimentary  polyps,"  and  afterwards 
those  of  LeioptiUum  undvlatum^  PtUosarcua  Gumeyiy  VeretiUum 
Stimpsonii,  etcf 

♦  Revision  of  the  Polyps  of  the  Eastern  CJoast  of  the  United  States,  Memoirs  of  the 
Boston  Sodetj  of  Natural  History,  vol  i,  p.  12. 
f  Prooeedings  of  the  Essex  Institute,  vol  iv,  p.  182-5,  1865. 
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Dr.  Albert  Kdlliker  has  recently  investigated  this  interesting  sub- 
ject mach  more  completely,  both  among  PenncUulacea  and  Al- 
cyonacea^  and  has  already  published  a  short  notice,*  preliminary  to  a 
more  extended  memoir  upon  it.  For  these  reasons  it  will  be  passed 
over  in  the  following  pages  with  only  such  descriptions  of  the  exter- 
nal appearance  of  the  two  forms  of  polyps  as  may  be  useful  for  the 
determination  of  the  genera  and  species. 

Renilla  amethystina  VemiL 

Bulletin  of  the  Museum  of  Gomp.  Zool,  p.  29,  Jan.  1864;  Prooeedings  Boston  Soc. 
Nat.  History,  1866,  p.  326. 

Plate  V,  figure  1. 

Frond  large,  rather  thin,  broad  reniform,  broader  than  long,  proper, 
tion  of  breadth  to  length  about  as  1*8  :  1 ;  sinus  extending  more  than 
one  third  across  the  length  of  the  frond,  about  equal  to  one  third  of 
its  breadth ;  the  posterior  lobes  broad  and  rounded,  meeting  behind^ 
Peduncle  placed  at  about  its  own  diameter  from  the  end  of  the  sinus ; 
length,  in  contraction,  equal  to  about  a  third  of  the  breadth  of  the 
frond.  Lower  surface  and  peduncle  rough  with  spicula,  T^hich  are 
arranged  somewhat  in  radiating  lines,  upper  surface  slightly  convex, 
covered  with  very  numerous,  rather  closely  set,  small  polyps,  which 
are  surrounded  at  base  by  slightly  projecting,  rigid  calicles,  strength- 
ened by  numerous  spicula,  which  rise  up  in  angular  clusters.  Thickly 
scattered  between  the  ordinary  polyps  are  those  of  the  second  or  rudi- 
mentary kind,  which  form,  in  the  contracted  state,  much  smaller  ver- 
rucfe,  surrounded  by  a  lower  border  of  spicula,  and  consisting  of  clus- 
ters of  from  eight  to  thirty,  small,  round  papillse,  each  with  a  dark 
point  in  the  centre. 

According  to  Mr.  Bradley's  observations  upon  the  living  polyps, 
these  are  mostly  -25  of  an  inch  long,  and  about  '12  across  the  expand- 
ed tentacles,  the  bodies  of  the  polyps  being  about  '06.  "  They  are 
transparent,  with  an  opaque  stomach,  the  eight  radiating  lamellsB 
showing  through  the  walls ;  around  the  small  mouth,  which  is  edged 
with  white,  are  eight  radiating  white  points,  corresponding  to  the 
intervals  between  the  tentacles ;  around  the  base  of  the  tentacles  is  a 
brown  ring,  which  runs  down  in  points  opposite  the  spaces  between 
them.  Opposite  the  base  of  each  polyp  are  two  (rarely  four  or  five) 
bunches  of  little  white  rays.  The  frond  is  nearly  transparent,  but  highly 
colored  by  very  numerous  purple  spicula,  evenly  distributed  on  the 

*  Yerhandlungen  der  physik-medicin  G^sellschaft  in  WUrzburg,  Dea,  186*7.  Also, 
Annals  and  Mag.  Nat  Hist,  March,  1868. 
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peduncle  and  lower  surface,  but  on  the  upper  side  arranged  along  the 
edges  of  the  polypiferous  radiating  lines,  and  especially  concentrated 
about  the  five  (rarely  six  or  seven)  white  points  that  surround  the 
closed  polyps.  The  polyps  are  arranged  somewhat  in  quincunx,  in 
lines  that  radiate  from  the  attachment  of  the  peduncle,  and  curve  out- 
ward on  the  sides  to  the  lobes.  The  tentacles  are  narrow  and  taper- 
ing, '04  to  '06  long,  bearing,  especially  in  young  specimens,  well  marked 
pinnsB  at  the  tip  and  edges,  which  iu  old  ones  often  become  reduced 
to  a  mere  fringe." 

In  alcohol  the  usual  color  is  deep  rich  purple,  due  to  the  color  of 
the  spicula,  with  the  tip  of  the  peduncle  light  yellowish ;  but  some 
specimens  are  light,  reddish  purple,  and  one  is  pure  white,  due  per- 
haps to  disease  or  injury,  for  it  has  become  deformed.  The  polyps, 
when  expanded,  usually  show  the  eight  white  lobes  around  the  mouth, 
and  the  brown  band  below  the  tentacles. 

The  spicula  are  all  slender  and  irregularly  prismatic  in  form,  some- 
times bent,  a  little  thickened  in  the  middle,  tapering  slightly  to  near 
the  ends,  which  are  somewhat  enlarged  and  bluntly  truncated.  They 
vary  considerably  in  size,  those  of  the  upper  surface  around  the  polyp- 
cells  and  in  the  integument  of  the  lower  surface  being  the  largejst ; 
many  others  are  about  half  as  long,  and  others  not  more  than  a  fourth. 
The  largest  spicula  of  the  upper  surface  are  about  •810'"°*  long  and 
•064°*°*  thick ;  some  the  larger  ones  from  the  lower  surface  are  -644°*°* 
long  by  -056"*°*  thick,  and  -608°*°*  long  by  -048°*°* ;  with  these  are 
many  small  ones  about  -SSO"*"*  by  '048°*°*.  Some  of  the  larger  spicula 
from  the  white  specimen  are  -640"*°*  long  by  -064°*°*  thick,  and  the 
smaller  ones  '240°*°*  by  '024™°*.  The  color  of  the  spicula  in  the  darker 
specimens  is  deep  amethystine  purple ;  in  the  lighter  specimens,  light 
purple  or  silvery  white.  The  spicula  all  reflect  light  in  a  peculiar 
manner,  which  gives  them  a  silvery  lustre.  They  do  not  appear  to 
have  such  well  marked  triangular  sections  as  those  of  "^.  anieri- 
cana^'^  figured  by  Dr.  K5lliker,*  the  angles  being  less  prominent, 
without  reentrant  angles  between  them.  In  many  cases  the  section 
is  nearly  round,  or  quadrangular  with  rounded  corners,  but  to- 
ward the  ends  of  the  spiculum,  usually  triangular  with  rounded 
angles. 

When  contracted  in  alcohol,  one  of  the  largest  specimens  measures 
8*75  inches  in  breadth  ;  3*30  long,  from  posterior  lobes  to  front ;  2*20 
from  sinus  to  front;  '35  in  thickness;  diameter  of  polyp-cells  '06. 
When  living,  some  specimens  were  more  than  6  inches  in  breadth. 

♦  Icones  HistiologicfiB,  ii,  Taf.  xix,  fig.  16. 
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Panama,  north  of  the  raUroad-wharf,  on  sand  at  extreme  low- 
water,  abundant  on  one  occasion  only, — F.  H.  Bradley ;  Panama, — 
J.  H.  Sternbergh,  Capt.  J.  M.  Dow,  T.  Rowell,  Esq. ;  Pearl  Islands, 
dredged  on  muddy  bottoms,  4  to  6  fathoms, — F.  H.  Bradley  ;  Acajutla, 
San  Salvador, — F.  H.  Bradley ;  Zorritos,  Peru,  dredged  on  muddy 
bottom,— F.  H.  Bradley. 

The  single  white  specimen,  referred  to  above,  was  found  at  Panama 
with  the  ordinary  variety.  The  frond,  apparently  owing  to  injury  or 
disease  and  subsequent  restoration,  is  divided  into  three  nearly  equal 
lobes  by  two  deep  lateral  notches  and  the  sinus.  The  polyps  are  not 
retracted  and  appear  a  little  larger  than  usual  The  spicula  are  pure 
white  and  apparently  somewhat  smaller  than  in  other  specimens. 
This  species  has  but  little  resemblance  to  J?,  reniformis  of  the  south- 
ern Atlantic  coast  of  the  United  States,  being  much  larger,  with 
smaller,  more  crowded,  and  far  more  numerous  polyps,  while  the  frond 
is  broader  than  long,  instead  of  longer  than  broad.  The  color  is 
also  much  deeper  and  brighter,  and  the  under  surface  rougher.  It  re- 
sembles R,  pcUula  Verrill,  from  Cumana,  Venezuela,  more  than  any 
other  species,  but  can  scarcely  be  confounded  even  with  that,  since  it 
differs  considerably  in  form  and  color  and  in  the  size  of  the  polyps, 
and  has  a  thicker  frond. 

Family,  Pennatulidje. 
Leioptillum  undulatum  VemiL 

Proceedings  of  the  Essex  Institute,  iv,  1865,  p.  182. 

Basal  portion  smooth,  pointed  at  the  end,  swelling  into  a  large  bulb 
just  below  the  pinnse.  Posterior  part  of  the  body,  except  along  a 
narrow  median  band,  covered  with  large  verruciform  rudimentary 
polyps,  forming  rounded  papilke,  some  of  which  are  a  tenth  of  an 
inch  in  diameter.  Pinnae  large,  very  broad  and  rounded,  with  nar- 
row bases,  the  edges  thrown  into  undulations  or  frills.  Polyps  rather 
large,  arranged  in  three  alternating  rows  along  the  edges  of  the  pin- 
nae. Axis  very  slender,  about  two  inches  long,  extending  from  about 
an  inch  above  the  basal  end  to  about  the  middle  of  the  pinnate  por- 
tion. The  naked  base,  of  a  specimen  4*25  inches  long,  is  1*76  ;  the 
largest  pinnae  '76  long  and  1*12  wide.  This  specimen  has  twenty-five 
pinnae  on  each  side. 

Pinnacati  Bay,  Gulf  of  California, —  Mr.  Stone.  (Smithsonian 
Institution). 
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Ptilosarcus  Q-urneyi  Gray. 

SoircoptHua  (PHlosareua)  Owmeyi  Gray,  Ann.  and  Mag.  N.  H.,  yoL  y,  p.  23,  pL  m, 
fig.  2,  1860. 
Pennaiula  tenua  Gabb,  Proo.  Oal.  Acad.  Nat  Sd.,  ii,  p.  166,  1862. 
FtUasarcua  Cfumeyi  Verrill,  Proc.  Essex  Inst,  1865,  p.  183. 

Puget  Sound,  Washington  Territory, — Dr.  C.  B.  Kennerly. 
Family,  Virgulabidje. 
Stylatula  Vemll,  1864. 

Polyps  forming  clusters  upon  the  upper  side  of  the  lateral  processes, 
which  are  supported  beneath  by  conspicuous,  sharp,  radiating,  spine- 
like spicula,  which  are  much  expanded  at  the  base  and  divided  into  a 
number  of  irregular  teeth.  Besides  these  there  are  numerous,  much 
smaller,  acicular  spicula  imbricated  at  the  base  of  the  large  ones  and 
imbedded  in  the  coenenchyma.  The  stem  is  long  and  slender,  as  in 
Virgvlariay  and  the  lateral  processes  become  obsolete  below.  The  ba- 
sal portion  is  naked,  enlarged  and  bulbous  at  the  base.  The  axis  is 
almost  cyUndrical,  stony,  with  a  radiated  fibrous  structure,  and  passes 
through  nearly  the  entire  length.  This  genus  is,  as  yet,  known  only 
from  the  west  coast  of  Ameiica. 

Stylatula  gracilis  VemU. 

Bulletin  Mus.  Comp.  Zodl,  p.  30,  Jan.  1864. 

if)  Virgukuria  graciUa  Gabb,  op.  dt,  iil,  p.  120,  March,  1864. 

Plate  V,  figure  2. 
Stem  very  slender,  cylindrical ;  base  smooth,  swollen  and  bulbous 
for  a  considerable  distance  relative  to  the  length  ;  above  this  a  row  of 
transverse  processes  (or  wings)  commences  on  each  side,  which  are  at 
first  very  narrow  and  slightly  prominent,  and  leave  between  them,  on 
both  the  front  and  back,  a  longitudinal  naked  space ;  the  lateral  pro- 
cesses gradually  become  wider  and  more  prominent  upward,  and  the 
naked  bands  becoming  linear,  the  one  on  the  back  side  is  soon 
obliterated  by  the  over-lapping  of  the  lateral  wings,  while  that  on  the 
front  side  finally  disappears  by  the  meeting  of  the  processes  in  front. 
The  lateral  transverse  processes  at  firet  bear  very  small  rudimentary 
polyps  in  the  form  of  small  papillae,  higher  up  they  become  more  ele- 
vated and  supported  beneath  by  sharp,  white,  radiating  spines,  10  or 
1 2  to  each  wing,  while  on  the  upper  edge  they  bear  a  single  row  of 
16  to  18  moderately  large  poljrps,  which  in  contraction  are  papillae 
about  equal  in  length  to  the  spines.  In  the  middle  region  the  wings 
are  close  together,  about  30  to  an  inch,  arranged  alternately  upon 
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the  sides  and  regularly  overlapping  behind.  Near  the  upper  end 
they  become  more  oblique  and  less  crowded,  about  15  to  an  inch,  but 
overlap  strongly.  These  wings  are  everywhere  evenly  rounded  out- 
wardly and  more  or  less  crescent-shaped.  The  axis  is  white,  solid 
and  very  calcareous,  subcylindrical,  with  three  slight  longitudinal 
grooves,  diameter  '03  of  an  inch  in  the  middle  of  the  largest  speci- 
mens. The  radiating  spines  of  the  wings  are  smooth  and  sharp  at 
the  outer  end,  longitudinally  striated  toward  the  base,  which  is  en- 
larged to  a  greater  or  less  extent,  flattened,  and  usually  divided  by 
several  irregular  incisions  into  unequal  lobes.  In  the  largest  speci- 
mens, several  of  these  spines  measure  respectively  1*57'"™  long  by 
•20™"*  wide;  1-47'""'  long  by  •25'"'"  wide;  1-38'"'"  long  by  •13'°'"  wide. 
The  small  spicula  among  the  bases  of  these  and  in  the  coenenchyma 
are  slender,  somewhat  prismatic,  and  acicular;  those  of  average  size 
measure  •59'°'"  long  by  -05"""  thick,  but  many  are  smaller  than  this. 
The  entire  diameter  of  the  largest  specimen  from  Panama  Bay, 
from  which  the  above  measurements  are  taken,  in  the  middle  portion 
is  •10  of  an  inch ;  its  length  is  unknown,  both  ends  being  broken  off. 

A  nearly  perfect  specimen  from  Cape  St.  Lucas,  having  much  smaller 
wings  and  spines,  measures  6-8  inches  in  length ;  diameter  in  middle 
•07;  of  bulbous  base  •li;  length  of  bulb  to  commencement  of  wings 
(much  contracted)  1*30;  length,  or  elevation,  of  wings  -08.  Color,  in 
alcohol,  yellowish  white. 

Pearl  Islands,  Bay  of  Panama,  dredged  in  4  to  6  fathoms, — F.  H. 
Bradley ;  Cape  St  Lucas, — J.  Xantus. 

Virgulaxia  gracilis  Gabb. 

Viryidaria  gracilis  Gabb,  aj)pears  to  be  near  the  preceding,  but  no 
mention  is  made  of  spines  below  the  lateral  wings,  which  are  said  to 
be  acute.  It  may  be  a  different  species  or  even  a  different  genus. 
The  specific  names,  gracilis  and  elongata^  were,  by  a  singular  coinci- 
dence, independently  given  to  these  forms  by  Mr.  Gabb  and  myself  at 
about  the  same  time.     The  following  is  the  original  description : 

"  Polypidom  long  and  very  slender.  Decorticated  stem  circular  or 
elliptical  in  section,  smooth  on  the  surface.  Polypiferous  lobes  slen- 
der, exsert,  lunate,  acute  at  the  tips  and  broad  at  the  base ;  arranged 
obliquely  and  alternately  on  the  antero-lateral  face  of  the  stem. 
These  lobes  occupy  the  upper  half  of  the  polypidom ;  retaining  their 
full  size  to  the  extreme  apex,  but  diminishing  below,  so  that  on  the 
middle  of  the  stem  they  are  exceedingly  minute ;  and  an  inch  or  two 
below,  are  only  represented  by  a  slight  ridge  on  the  sheath,  in  which 
Thans.  CoNNBcncuT  Acad.,  Vol.  I.  49  Apro,  1868. 
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are  two  or  three  cells.  The  lower  fourth  of  the  sheath  is  dilated  to 
about  three  times  the  thickness  of  the  rest  of  the  stem. 

Length  19  inches;  diameter  of  the  naked  stem  *0d  in.;  smallest  di- 
ameter of  stem,  with  the  sheath,  '04  in. ;  diameter  of  expanded  base 
•13  in. ;  length  of  largest  lobes  '15  inch. 

Locality,  Bay  of  Monterey,  20  fathoms.  Collected  by  Dr.  J.  G. 
Cooper,  of  the  State  Geological  Survey. 

This  species  can  be  at  once  distinguished  from  V.  elongcUa  G. 
(Proc.  Cal  A.  N.  S.,  voL  ii,  p.  167)  by  its  more  slender  form,  its  pro- 
portionally large  polypiferous  lobes,  its  cylindrical  stem,  without  any 
grooves,  and  the  comparatively  smaller  portion  of  the  stem  bearing 
the  lobes." 

Stylatula  elongata  VerriiL 

Bulletin  Museum  Comp.  Zoology,  p.  30,  1864, 
Virgularia  ebngcUa  Gabb,  Proc.  CaL  Acad.  Nat.  Sd.,  ii,  p.  167,  1863. 

This  species  is  larger  and  stouter  than  the  preceding.  The  pinnas 
are  broader  and  more  overlapping,  leaving  a  naked  space  between  the 
lateral  rows  for  only  a  short  distance  from  the  base.  In  the  middle 
twenty  of  the  lateral  wings,  on  each  side,  occupy  an  inch.  The  spines 
are  larger  and  less  numerous. 

Near  San  Francisco,  CaL — A.  Agassiz, 

Sub-Order,  GORGONACEA. 
Family,  Gobgonid^. 
Gorgonia. 
This  genus,  which  formerly  included  the  entire  sub-order,  has  been 
repeatedly  restricted  to  narrower  limits  by  successive  authors,  until 
in  the  work  of  Milne  Edwards  and  Haime*  it  is  limited  to  those  spe- 
cies allied  to  G.  verrucosa  of  the  Mediterranean.  Yet  even  they,  as 
it  now  appears,  united  with  it  some  speciesf  allied  to  Muricea^  etc. 
Dr.  Albert  K5lliker,  who  in  a  recent  workj  has  very  thoroughly  in- 
vestigated the  microscopic  structure  of  the  Alcyonaria,  reunites  with 
Gorgonia  several  of  the  genera  established  by  Milne  Edwards,  Valen- 
ciennes, and  others,  viz:  Rhipidogorgia^  Pterogorgia^  Xiphigorgia^ 
Hymenogorgiay  PhyUogorgia^  Phycogorgia^  Leptogorgia^  Lophogor- 
gia,  and  part  of  Gorgonella.  As  thus  enlarged,  the  genus  Gorgonia 
of  Kolliker  includes  all  the  GorgonidaB  having  a  homy  axis  and  thin 
coenenchyma,  with  small  and  simple  spicula. 

♦  Histoire  naturelle  des  Coralliaires,  1857,  vol  1,  p.  157. 
f  Jfuricea  vaHcosa  Koll.,  Thesea  exserta  D.  &.  M.,  Echinogorgia  aridOy  etc. 
J  Icones  Histiologicae,  oder  Atlas  dor  vergleichenden  (Jewebelehre,  ii,  Leipzig,  1866, 
4to,  with  xix  platea 
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He  sub-divides  the  genus,  however,  into  three  groups,  as  follows : 

1.  Species  having  only  spindle-shaped  spicula. 

2.  Species  having  spindles  and  bracket-shaped  spicula  (Klammem). 

3.  Species  having  spindles,  and  in  a  peculiar  external  layer,  singu- 
lar club-shaped  spicula. 

The  last  group  contains  O,  verrucosa  and  closely  allied  species,  and 
corresponds  partly  with  Gorgonia  as  restricted  by  Milne  Edwards. 
It  appears  to  be  a  very  natural  and  well-defined  group,  approaching, 
by  its  smooth  external  layer  composed  of  club-shaped  spicula,  the 
genus  Eunicea,  All  the  ascertained  species  belong  to  the  Mediter- 
ranean and  African  coasts.* 

The  second  section  is  also  a  natural  and  clearly  defined  group,  cor- 
responding to  a  great  extent  with  Gorgonia  and  Pterogorgia  of 
Ehrenberg,  though  a  few  species  of  the  latter  go  into  the  first  section 
(P.  sarmentosa  and  P.  petechizans).  It  includes  the  typical  species 
of  Pterogorgia,  Xipjiigorgiay  and  Hymenogorgia  of  Edwards  and 
Haime,  and  two  species  of  Leptogorgia,  as  well  as  the  type  of  Rhi- 
pidogorgia  VaL  (M.flaheUum).  All  the  species,  so  far  as  known  to 
me,  are  Atlantic,  and  nearly  all  are  confined  to  the  West  Indies  and 
Atlantic  coasts  of  North  and  South  America,  not  one  having  yet  been 
found  upon  the  Pacific  coast  of  America. 

The  first  section,  however,  appears  to  include  several  natural  groups, 
two  of  which  appear  quite  as  distinct  as  the  two  preceding.  Among 
the  species  enumerated  by  Dr.  KSlliker  are  several  species  referred  by 
Edwards  and  Haime  to  Gorgonia,  Bhipidogorgia,  GorgoneUa,  Lep- 
togorgia,  Pterogorgia,  and  the  typical  species  of  Lophogorgia. 

The  numerous  species  of  Gorgonice  from  the  west  coast  of  Amer- 
ica, would  all  fall  into  the  first  of  Dr.  K6lliker's  sections,  but  among 
them  there  are  two  well-defined  groups,  characterized  best  by  pecul- 
iarities of  the  spicula,  each  including  numerous  species. 

In  the  first  of  these  divisions  the  spicula  of  the  coenenchyma  are 
mostly  small,  warty  or  papillose  double-spindlesf  of  two  kinds, — a 
longer  and  more  slender  sort,  mingled  with  those  that  are  shorter  and 
thicker.     {Litigorgia  V.). 

In  the  second  division  there  are,  in  addition  to  the  two  forms  of 
double-spindles,  a  large  number  of  "  double-wheels,"  or  short  spicula 

♦  O.  papiUosa  Esper,  formerly  supposed  to  be  from  the  East  Indies,  was  collected  at 
the  Cape  of  Grood  Hope  by  the  United  States  Exploring  Expedition  (Coll  Smithsonian 
Inst  and  Yale  Museum). 

f  Those  spicula  having  a  fiisiform  shape,  more  or  less  pointed  at  the  ends,  with  a 
narrower  and  usually  smooth  space  in  the  middle,  are  termed  "  double-spindles  "  (Dop- 
pelspindeki)  by  Dr.  Kdlliker.    Those  without  the  median  constriction  are  "  spindles." 
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with  a  slender  axis,  smooth  in  the  middle,  but  surrounded  toward 
each  end  with  a  circular  and  usually  sharp  ridge,  like  a  little  wheel. 
These  spicula  are  often  broader  than  long,  and  then,  when  seen  end- 
wise, resemble  disks  or  circular  beads  with  an  apparent  depression  or 
perforation  at  the  centre,  owing  to  the  transparency  of  the  axis.  In 
addition  to  the  six  species  described  below,  this  group  includes  Q. 
fuaco-purpurea  KoUiker,  the  spicula  of  which  he  has  well  figured  (Ta£ 
xviii,figs.28-31),and  perhaps  other  described  species,  {Eugorgia  V.). 

In  each  of  these  two  groups  there  are  species  with  virgate,  pinnate, 
bipinnate,  and  reticulated  branches.  There  are  also,  in  each,  species 
with  flat  and  with  prominent  cells.  It  is  therefore  evident  that  such  ex- 
ternal characters  as  the  mode  of  branching  and  degree  of  prominence 
of  the  cells,  cannot  be  considered  as  of  generic  importance,  and  that 
such  genera  as  Rhipidogorgia  VaL  and  Leptogorgia  Edw.,  founded 
only  on  such  characters,  are  unnatural  and  heterogeneous  groups, 
which  should  be  dropped  from  our  system  of  classification. 

It  is  probable,  however,  that  more  than  the  two  natural  groups 
above  described,  are  included  in  the  first  of  Dr.  K5lliker's  sections, 
represented  by  species  that  I  have  not  been  able  to  study  satisfacto- 
rily, and  among  those  groups  that  are  most  likely  to  prove  distinct 
types,  is  that  embracing  G,  pdlma  and  allied  species,  corresponding 
partly  to  the  genus  Lophogorgia  Edw.  and  Haime. 

The  species  of  GorgoninaB  which  I  have  been  able  to  study,  may 
be  arranged,  in  accordance  with  the  above  considerations,  in  the  fol- 
lowing manner : 

Gorgonia. — Species  having  spindles  in  the  coenenchyma,  and  an 
external  layer  of  peculiar,  small,  club-shaped  spicula,  producing  a 
smooth  surface.   Type,  G,  verrucosa  L.*  (now  EuniceUa  V. — ^Reprint). 

Pterogorgia, — Species  having  in  the  coenenchyma  small  double- 
spindles  and  also  crescent  or  bracket-shaped  spicula,  nearly  smooth 
on  the  convex  side.   Type,  P,  acerosa  Ehr.  (now  Gorgonia, — ^Reprint). 

Eugorgia, — Species  having  longer  and  shorter  double-spindles,  and 
numerous  double- wheels ;  surface  decidedly  granulous,  with  naked 
spicula.     Type,  JE  ampla  V. 

♦  It  is  not  improbable  that  upon  further  study  this  group  will  be  found  to  belong  to 
the  PlexaimdcBj  near  Eunicea,  with  which  Ehrenberg,  indeed,  united  it  So  far  as  my 
examinations  have  gone  this  appears  to  me  to  be  more  in  accordance  with  its  true  affin- 
ities. If  this  suggestion  prove  correct,  the  group  should  receive  a  new  generic  name, 
and  Oorgonia  should  be  restricted,  partially  in  accordance  with  Ehrenberg's  work,  to 
the  second  group  (now  rterojorgia)  with  O.  flabellum  as  its  type,  and  mcluding,  also, 
the  true  Pterogorgics ;  and  in  fact  these  are  also  the  most  common  and  well-known 
Linnsean  species.  (Later  studies  having  confirmed  this  view,  I  have  since  adopted  it, 
in  Am.  Jour.  Sci.,  xlviii,  p.  Nov.,  1869. — Reprint). 
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lAtigorgia. — Species  having  the  two  forms  of  double-spindles  and 
often  a  few  small  double-heads ;  surface  somewhat  granulous,  but  less 
so  than  in  the  last.     Type,  Z.  Florm  V.  (now  Leptogorgia. — ^Reprint). 

Neither  of  the  two  groups  belonging  to  the  Pacific  coast  of  Amer. 
ica  can  be  referred  to  any  of  the  generic  divisions  defined  by  Ed- 
wards and  Haime,  and  if  classified  by  their  system,  each  group  would 
have  to  be  dismembered  and  distributed  among  Qorgonia^  Leptogor- 
gia^ Pterogorgia^  and  Rhipidogorgid, 

Consequently  I  have  thought  it  necessary  to  give  distinctive  names 
to  the  two  groups  already  characterized,  which  I  believe  to  be  natu- 
ral and  well  defined,  and  of  generic  importance,  although  others  may 
consider  them  as  subgenera  merely.  But  in  the  present  state  of  the 
science  there  appears  to  be  no  way  to  determine  whether  a  certain 
natural  group  be  a  genus  or  subgenus,  except  by  the  arbitrary  decis- 
ions or  opinions  of  writers. 

Leptogorgia  Edw.  and  Haime,  sens.  mod.  (Litigobgia,  Ist  Edition). 

Leptogorgia  (para)y  Ocrgonia  (pars),  Pterogorgia  (pars),  Rhipidogorgia  (pars),   Gor- 
goneUa  (pars),  and  LophogOtgia  Edw.  and  Haime,  CoralL,  vol  I. — Reprint 

Spicula  of  the  coenenchyma  mostly  small  double-spindles  of  two 
forms,  longer  and  shorter.  Branches  usually  slender,  subdividing  in 
various  ways;  often  reticulated,  pinnate,  or  bipinate.  Cells  usually 
prominent,  sometimes  flat,  mostly  in  lateral  rows  or  bands.* 

A. — FlabeMiform,  hranches  hipinnate  or  tripinnate,  not  reticulated. 

Leptogorgia  Florae  VemiL  (Litiqoegia  FLORiB,  1st  Ed.). 

Plate  V,  figure  8 ;  and  Plate  VI,  figure  1. 
Corallum  very  much  subdivided,  forming  elegant,  fan-shaped  tufts. 
Several  slightly  flattened,  slender,  principal  branches  usually  arise  (/ 

from  near  the  base  and  spread  divergently  in  a  single  plane.  Each 
of  these  gives  ofl^  at  intervals  of  about  a  quarter  of  an  inch,  very 
slender,  nearly  uniform  branchlets,  which  are  alternate,  or  sometimes 
opposite,  and  arranged  pinnately.  Most  of  these,  especially  in  large 
specimens,  are  again  pinnate  in  the  same  manner,  and  some  of  their 

♦  Having  recently  received  from  Dr.  X511iker  the  spicula  prepared  from  the  original 
q)edmens  of  several  of  the  species  of  Leptogorgia  of  Edwards  and  Haime,  including 
the  type  (L,  viminaiis),  I  have  ascertained  that  of  the  fourteen  species  referred  by  them 
to  Leptogorgia,  at  least  five,  including  the  first,  belong  to  the  group  which  I  had  named 
LiHgorgicL  Therefore  it  seems,  on  some  accounts,  best  to  restore  the  earlier  name,  al- 
though a  complete  change  in  the  definition  and  limits  of  the  genus  will  be  necessary. 
Of  their  other  spedes,  two  belong  to  Echinogorgia,  two  to  Pterogorgia,  one  apparently 
to  OorgoneBa,  while  three  are  unknown  to  me. — ^Beprint  (See  Am.  Jour.  ScL,  vol. 
48,  p.  326,  November,  1869). 


Digitized  by 


Google 


388  VerriU^  Notes  on  Radiata, 

pinnse  again  subdivide,  but  less  regularly.  The  branchlets  are  all 
of  nearly  uniform  size,  slender  and  short,  somewhat  flattened  and  en- 
larged at  the  ends,  which  are  tridentate.  The  cells  are  very  small,  but 
form  well  marked  conical  verrucae,  arranged  in  two  alternate  rows  on 
most  of  the  branchlets,  but  sometimes  forming  only  single  marginal 
rows  on  the  terminal  ones.  The  front  and  back  sides  of  the  branches 
are  destitute  of  cells,  and  on  the  principal  ones  usually  show  a  well- 
marked  longitudinal  furrow.  Color  bright  red,  sometimes  tinged 
with  yellowish.  Height  of  the  largest  specimens  6  inches ;  breadth 
12 ;  diameter  of  the  main  branches  at  base  *12  of  an  inch ;  of  the  sec- 
ondary ones  *06 ;  of  the  terminal  ones  *04 ;  length  of  the  terminal 
branchlets  usually  about  "85,  rarely  '76. 

The  spicula  are  bright  red  with  a  few  yellow  ones  intermixed.  The 
longer  double-spindles  are  rather  slender,  with  acute  ends,  and  cov- 
ered with  close  warts  arranged  in  about  six  distinct  whorls,  besides  the 
terminal  clusters ;  stouter  ones  smaller,  with  blunt  ends ;  polyp-spic- 
ula  bright  yellow,  slender,  with  few,  distant,  small  warts  or  papillaB. 

The  longer  double-spindles  measure  •132'"™  by  •048"°*,  •132  by  •036, 
•120  by  ^048,  -120  by  ^042,  -108  by  ^048,  ^108  by  ^042,  -108  by  '030 ; 
the  stouter  ones  -095  by  042,  084  by  -048,  -084  by  '042,  -078  by  -036, 
•060  by  ^030 ;  the  polyp-spicula  ^108  by  -033,  ^108  by  -030,  '096  by  '024, 
•072  by  -018. 

Panama  and  Pearl  Islands, — F.  H.  Bradley,  J.  H.  Stembei^h. 

This  species  resembles,  in  its  mode  of  branching,  Eugorgia  Mexi- 
carta  V.  and  E.  Daniana  V.,  but  is  much  more  slender  and  delicate, 
witb  a  smoother  surface  and  denser  coenenchyma,  and  is  very  distinct 
in  its  spicula,  its  color  is  also  very  different.  The  spicula  resemble 
closely  those  of  L.  eodmia  V.  but  are  somewhat  more  slender  with 
the  warts  not  so  close.     The  external  characters  are  very  different. 

I  have  named  this  elegant  species  in  honor  of  the  excellent  wife, 
whose  sympathy  and  encouragement  were  the  chief  causes  that  in- 
duced me  to  devote  my  life  to  the  study  of  Nature. 

K^FlaMUforTn^thehranchJelamosOyco^  termitMl  ones  free, 

LeptOgorgia  AgaSSlzii  VerrilL  (LmooEOU  Agassizii,  Ist  Ed.). 

Rhipidogorgia  Agasmii  (pars)  Verrill,  Bulletin  Mus.  Comp.  ZooL,  p.  32,  Jan.,  1864. 

Oorgania  Agaamu  (pare)  Verrill,  Proc.  Boston  Soc  Nat  Hist,  x,  p.  327,  1866. 
Plate  V,  figure  4. 

Corallum  forming  very  finely  and  regularly  reticulated  fans,  usually- 
rounded  in  outline.  Several  flattened  main  branches  arise  from  the 
large,  thickened  and  very  short  base  and  radiate  across  the  fan,  sub- 
dividing so  rapidly  and  regularly  that  they  cannot  often  be  traced 
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more  than  half  way  across,  before  becoming  lost  in  the  small,  even 
branchlets.  These  form  small,  angular  meshes,  usually  about  a  tenth 
of  an  inch  across,  but  often  smaller,  ordinarily  about  as  high  as  broad, 
but  sometimes  twice  as  high ;  at  the  outer  edge  the  branchlets  are 
free  for  about  an  eighth  of  an  inch,  with  expanded  tips,  and  have  a 
diameter  of  about  '06  inch.  The  cells  are  small  but  conspicuous,  in 
the  form  of  small  oval  openings  at  the  summits  of  small  verrucse. 
They  are  thickly  scattered  over  the  whole  surface  of  the  frond,  except 
upon  the  large  branches  and  base,  where  they  are  few  and  distant. 
Color  deep  red  mingled  with  bright  yellow,  or  red  with  yellow  cells, 
the  relative  amount  of  red  and  yellow  varying.  Height  of  the  largest 
specimen  12  inches ;  breadth  about  as  much ;  width  of  main  branches 
near  the  base  '82 ;  diameter  of  branchlets  "04  or  05  of  an  inch. 

Spicula  deep  red  and  bright  yellow ;  those  of  the  polyps  pale  am- 
ber. Most  of  the  spicula  are  rather  short,  thick,  and  blunt,  with  rel- 
atively large,  crowded  warts,  and  a  very  narrow  median  space.  The 
longer  spicula  are  not  so  blunt  as  the  others,  and  have  smaller  and  more 
numerous  warts.  The  longer  ones  measure  '120™™  by  -048,  '110  by 
•048,  -108  by  -342,  -102  by  '064,  -084  by  -086 ;  the  stouter  ones  '090  by 
•084,  -084  by  '048 ;  the  double-heads  -048  by  '030,  '086  by  -088 ;  polyp- 
spicula  '060  to  -084  long  by  -012  to  '024.  The  openings  of  the  cells 
are  from  -21™"  to  ^S*"™  in  diameter. 

Acapulco, — A.  Agassiz ;  Cape  St.  Lucas, — ^J.  Xantus ;  La  Paz, — J. 
Pedersen. 

Leptogorgia  media  Veniii.  (Litkiorgia  media,  ist  Ed). 

RMpidogorgia  media  Verrill,  Bulletin  M.  C.  Z.,  p.  33,  Jan.,  1864. 
Oorgonia  media  Verrill,  Proc  Bost  Soc.  N.  H.,  x,  p.  327,  1865. 

Corallum  regularly  reticulated  throughout,  with  larger  meshes,  form- 
ing broad  fans,  often  higher  than  wide,  and  frequently  lobed  and  more 
or  less  subdivided,  strengthened  by  large  midribs.  Several  principal 
branches,  which  are  large  and  compressed,  arise  from  near  the  base 
and  pass  divergently  through  the  greater  part  of  the  breadth  of  the 
frond.  The  branchlets  are  round  and  small,  and  nearly  all  coalescent, 
except  the  short  terminal  ones,  forming  meshes  that  are  mostly  nearly 
square  and  usually  '20  of  an  inch  in  diameter,  but  often  not  more  than 
•12,  and  sometimes  up  to  •SO  in  height,  with  the  width  "20.  The 
branchlets  are  from  '06  to  -08  of  an  inch  in  diameter.  The  cells  form 
very  small  verrucae,  with  oval  opening  about  '005  in  diameter.  The 
largest  specimens  are  about  16  inches  high  and  12  broad.  Color  red 
or  brownish,  often  tinged  with  yellow,  especially  on  the  midribs. 

Spicula  very  small  and  blunt,  bright  red  and  deep  yellow  intermin- 
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gled.  Longer  double-spindles  covered  with  numerous,  close  warts 
with  a  narrow  but  well  defined  median  space,  the  ends  blunt ;  stouter 
ones  nearly  as  large  and  with  similar  warts.  The  longer  double-spin- 
dles measure  •102°»™  by  -042™",  096  by  '042,  '084  by  -042,  -084  by 
•036 ;  the  stouter  ones  -084  by  -048,  •072  by  -042,  -072  by  '036,  -060  by 
•036,  -048  by  '024;  the  polyp-spicula  -060  to  -084  by  -018  to  -024. 

Acapulco, — A,  Agassiz;  Cape  St.  Lucas, — J.  Xantus;  La  Paz, — 
Maj.  Wm.  Rich ;  San  Salvador, — Capt.  J.  M.  Dow ;  Corinto,  Nicara- 
gua,— J.  A.  McNiel ;  La  Paz, — J.  Pedersen* 

This  species  resembles  L,  Agassizii  more  than  any  other  species. 

LeptOgOrgia  ezimia  VerrilL  (Litigoeqia  kxdiia,  1st  Ed.). 

Plate  V,  figure  20.     Plate  VI,  figure  2. 

Frond  broad  and  rounded,  composed  of  slender,  round  branches, 
which  are  openly  riticulated  throughout,  except  the  short  terminal 
branchlets  at  the  edges.  There  is  no  distinct  midrib,  all  the  branches 
being  nearly  uniform  in  size,  except  very  near  the  base,  which  rapidly 
subdivides  into  a  large  number  of  nearly  equal  primary  branches,  not 
distinct  from  the  secondary.  Occasionally  secondary  fronds  start  out 
from  the  sides  of  the  frond,  and  one  specimen  has  irregular,  crooked, 
simple  branchlets,  arising  from  the  sides,  with  a  hollow  axis,  apparent- 
ly the  habitations  of  some  parasite. 

The  reticulations  are  quite  irregular  in  size  and  form,  frequently 
squarish  or  rhomboidal,  from  '20  to  '25  of  an  inch  across,  but  more 
commonly  with  about  the  same  width  and  three  or  four  times  higher 
than  wide.  Many  short  free  branchlets  often  project  into  the  larger 
meshes.  The  terminal  branchlets  are  sometimes  free  for  an  inch,  but 
usually  much  less.  The  cells  are  small  and  usually  closely  arranged 
on  all  sides,  forming  small,  rounded  verruceae,  which  are  slightly  prom- 
inent. Color  bright  red  or  vermilion.  The  largest  specimens  are 
about  10  inches  high  and  broad;  diameter  of  branchlets  •Od. 

Spicula  bright  red,  with  a  few  light  yellow  ones ;  those  of  the  polyps 
light  yellow.  The  longer  double-spindles  rapidly  taper  to  the  acute 
ends,  and  are  covered  with  rather  large  warts,  which  are  not  crowded ; 
stouter  ones  much  smaller,  blunt  at  the  ends,  with  fewer  and  more 
crowded  warts.  Polyp-spicula  very  slender,  with  few  distant  warts. 
The  longer  double-spindles  measure  '138"*"^  by  060,  -132  by  ^064,  -132 
by  -048,  -120  by  -064,  '108  by  -048;  the  stouter  ones  •lOS  by  •064, 
•090  by  ^048,  "060  by  ^030 ;  double-heads  '060  by  -048,  -038  by  -036  ; 
polyp-spicula  -072  to  -120  by  -012  to  024. 

Pearl  Islands,  6  to  8  fathoms,  by  divers, — F.  H.  Bradley. 
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This  beautiful  species  resembles  in  its  reticulations  L,  media  V.,  but 
the  meshes  are  usually  larger  and  the  coral  has  a  more  open  and  flex- 
ible appearance.  It  also  differs,  in  all  the  specimens  seen,  in  having 
no  distinct  midribs  or  large  branches.  The  spicula  are  quite  distinct, 
and  resemble  those  of  X.  Florae  much  more  closely. 

Leptogorgia  Adamsii  VemiL    (Litigobgia  Adamsh,  lat  Ed.). 

Rhipidogargia  Agassizii  (pars)  Verrill,  Bull.  Mus.  Comp.  ZooL,  p.  32, 1864;  Proc.  Boat 
Soc.  Natural  History,  x,  p.  327,  1 866. 

Khipidogorgia  ventalina  Duch.  and  Mich.,  Supplement  aux  Mem.  sur  Ooralliaries  des 
Antilles,  1864,  p.  20,  Tab.  iy,  fig.  3,  (non  G,  ventalina  Linn.,  Pallas,  Esper,  eta,  nee  R, 
ventalina  Edw.  and  Haime). 

Chrgonia  (Litigorgia)  Adamsi  Verrill,  Am.  Jour.  Sd.,  ilv,  p.  415,  May,  1868. 

Plate  V,  figure  6.     Plate  VI,  figure  4. 

Corallum  forming  large,  broad,  rounded  fans,  with  very  small 
reticulations.  Very  young  specimens,  with  fronds  one  to  four  inches 
across,  usually  have  a  rounded  outline,  nearly  as  high  as  broad,  often 
very  regular  and  almost  circular,  and  in  this  stage  have  a  few  prin- 
cipal branches,  radiating  from  close  to  the  base,  scarcely  compressed, 
and  traceable  about  half  way  across  the  frond,  but  often  for^not  more 
than  a  fourth  of  the  breadth.  The  branchlets  are  all  very  slender  and 
uniform  in  size  throughout,  producing,  by  their  fine,  regular  reticula- 
tions, a  very  elegant  effect.  The  terminal  branchlets  are  free  and 
usually  project  about  a  tenth  of  an  inch.  The  reticulations  are 
mostly  square  or  polygonal,  sometimes  rounded,  and  average  '06  to 
•10  of  an  inch  across,  and  the  branchlets  are  ordinarily  about  "03  in 
diameter,  but  often  less. 

Adult  specimens  have  large,  slightly  compressed  principal  branches, 
which  arise  from  near  the  base,  and  diverging  through  the  frond,  throw 
off  large  secondary  branches  which  spread  often  at  nearly  right 
angles.  Sometimes  these  coalesce,  forming  large,  somewhat  quad- 
rangular areas,  two  or  three  inches  across,  and  filled,  like  the  rest  of 
the  frond,  with  fine  reticulations.  Occasionally  secondary  fronds 
arise  from  the  sides  and  spread  at  right  angles,  other  secondary  fronds 
occasionally  appear,  like  nearly  circular  rosettes,  attached  only  by  the 
centre  to  the  side  of  the  primary  frond. 

The  largest  specimens  are  20  to  22  inches  high,  and  20  to  25  broad ; 
the  large  branches  '3  to  -4  thick;  the  trunk  at  base  1  inch  to  1-6. 

Color  light  purple,  usually  with  the  terminal  branchlets  light  yel- 
low, sometimes  yellowish  over  the  whole  surface.  In  life,  one  speci- 
men was  "  bright  crimson,  polyps  deep  orange," — F.  H.  B. 

Spicula  light  purple  and  yellow,  sometimes  the  same  spiculum  has 

TBAN&  CONKBCTICUT  ACAD.,   VoL  I.  60  JUNE,   1868. 
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its  opposite  ends  of  these  two  colors.  Longer  double-spindles  with 
slender  and  acute  ends,  the  warts  rough  and  not  very  close,  though 
more  so  than  in  X.  extmia  V, ;  the  warts  nearest  the  narrow  median 
space  are  considerably  largest.  The  stouter  ones  are  much  smaller, 
and  also  acute.  Polyp-spicula  light  amber,  very  slender.  With  the 
larger  spicula  are  many  small,  short  ones,  with  only  a  single  wreath  of 
warts  at  each  end. 

The  longer  spicula  are  -ise""*^  by  -036,  -156  by  -048,  -120  by  -036, 
•132  by  -042  ;  stouter  ones  '096  by  -048,  '072  by  '036;  the  smaller 
•048  by  ^024. 

Panama, — C.  B.  Adams,  J.  H.  Sternbergh,  F.  EL  Bradley ;  Pearl 
Islands,  6  to  8  fathoms  by  divers,  large ;  and  Zorritos,  Peru, — ^F.  H. 
Bradley ;  Punta  Arenas  and  Corinto,  Nic, — ^J.  A.  McNieL 

This  is,  when  well  grown  and  perfect,  a  very  elegant  and  beautiful 
species.  The  reticulations  are  of  about  the  same  size  as  those  of  X. 
Agassizii,  but  the  branchlets  are  more  slender  and  the  cells  smaller. 
The  character  of  the  midribs  is  also  different,  but  the  best  characters 
for  distinguishing  them  are  found  in  the  forms  and  structure  of  the 
spicula,  which  are  very  different  in  the  two  species.  It  has  some  re- 
semblance in  form  and  color  to  PterogorgiaflabeUum  of  the  West  In- 
dies, but  the  spicula  separate  them  generically. 

I  have  dedicated  this  to  the  memory  of  the  lamented  Prof.  C.  B. 
Adams,  who  was,  perhaps,  the  first  to  bring  it  to  this  country.  His 
specimens  are  in  the  museum  of  Amherst  College. 

LeptOgOrgia  rutila  VenilL    (Litigorgia  Adamsh,  var.  exttila,  l8t  Ed.), 

Rkipidogorgia  AgasaizU  (parfi)  VerriU,  op.  cit,  p.  32. 
Plate  VI,  figure  5. 

The  specimens  from  Acapulco  are  bright  light  red  in  color  (between 
minium  and  vermillion)  and  differ  in  several  other  respects.  The 
branches  are  not  so  slender  and  the  reticulations  are  smaller  and  more 
regular,  the  cells  also  are  more  crowded,  prominent,  and  distinctly 
bilobed.  In  these  external  characters  it  resembles  X.  Agassizii^  but 
the  cells  are  not  quite  so  large  and  the  branchlets  more  slender.  The 
axis  is  amber-color  and  translucent  in  the  branches. 

The  spicula  are  mostly  light  red,  variable  in  size  and  shape,  mostly 
rather  slender.  Long  double-spindles  rather  slender  and  acute,  with  a 
wide  median  space ;  each  end  has  three  or  four  whorls  of  warts,  those 
next  to  the  median  space  considerably  largest,  the  others  diminishing 
to  the  ends.  Stouter  double-spindles  about  as  thick  but  shorter,  blunt, 
mostly  with  but  two  whorls  dt  each  end,  the  inner  ones  much  the 
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largest,  the  outer  ones  close  to  the  ends ;  median  space  rather  wide. 
There  are  numerous  much  smaller  spicula,  with  a  well  marked  median 
space,  and  a  whorl  of  warts  on  each  end,  which  are  more  or  less  con- 
fused with  a  cluster  of  terminal  warts.  Sometimes  the  terminal  warts 
form  a  small  terminal  whorl.  Polyp-spicula  light  red,  slender,  acute, 
slightly  papillose. 

The  long  double-spindles  measure  -156"*™  by  -048,  '121  by  '048,  -144 
by  -042,  -103  by  -030;  the  stouter  ones  -090  by  '042,  -078  by  -042,  -072 
by  -036 ;  the  small  ones  -054  by  -028,  -048  by  -024,  -036  by  -024. 

0. — FlabeHiform^  looseiy  and  coarsely  reiiciUated;  terminal  hrancTUeta  free.     CeOs  flai  or 
htU  slightly  raised, 

Leptogorgia  stenobrochis  "VemiL   (LrnGOBGiA  sTENOBRooms,  isted.). 

Gorgonia  stenobrochis  VaL,*  Voyage  de  la  V^nus,  pL  12,  fig.  1,  !» . 
Rhipidogorgia  stenobrochis  VaL;  Edwards  and  Haime,  CoralL,  i,  p.  176,  1858;  Verrill, 
Bulletin  M.  C.  Z.,  p.  32 ;  and  Proc.  Boat  Soc.  N.  H.,  x,  p.  327.    (Misspelled.) 
R.  Englemanni  Horn,  Proc.  PhiL  Acad.,  1860,  p.  233.    (Perhaps  distinct). 
Oorgonia  (Eugorgia)  stenobrochis  Verrill,  Am.  Jour.  ScL,  xlv,  p.  414,  May,  1868. 

Corallum  forming  large,  openly  reticulated  fans,  with  stout,  sub- 
parallel,  upright  branches,  and  long,  oblong  or  rectangular  meshes. 

In  young  specimens  the  trunk  is  divided  close  to  the  base  into  two 
or  more  principal  branches,  which  give  off  irregularly  numerous  bran- 
ches of  nearly  the  same  size,  so  that  the  main  branches  very  soon  blend 
with  the  others  and  can  be  traced  only  for  a  short  distance.  The 
secondary  branches  and  the  branchlets  start  out  nearly  at  right  angles, 
and  then  suddenly  bend  upright  and  become  parallel  with  the  preced- 
ing branches.  The  cross  branchlets  project  nearly  at  right  angles, 
connecting  the  branches  together  at  intervals  varying  from  '5  to  2 
inches,  so  that  the  meshes  have  openings  of  these  lengths,  and  about 
•20  to  '26  wide.  The  terminal  branches  are  of  about  the  same  size  as 
the  other  branches  and  free  for  the  distance  of  one  or  two  inches. 
The  branches  and  branchlets  are  often  nearly  round,  at  other  times 
compressed  in  the  plane  of  the  frond,  or  even  at  right  angles  to  it. 

The  cells  are  small,  very  numerous,  arranged  closely  in  many  rows 
along  each  side  of  the  branches  and  branchlets,  but  nearly  covering 
the  latter.  They  are  mostly  flat,  but  occasionally  the  borders  are 
slightly  raised.  Median  naked  space  well  marked  and  often  having 
strong  longitudinal  furrows.  Color  dull  yellow,  oftien  tinged  with 
purple,  frequently  stained  dark  umber-brown  in  drying.  In  life, 
**  brownish  yellow  to  faint  salmon,  polyps  light  yellow," — F.  B.  B. 


♦  The  locality  given  (New  Zealand)  is  probably  an  error.    Spicula  of  the  original 
type  agree  well  with  the  ordmary  forms. — Reprint 
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Height  of  the  largest  specimens  about  2  feet;  breadth  about  the 
same ;  diameter  of  branchlets  '16  of  an  inch. 

The  spicula  are  reddish  purple  and  light  yellow  intermingled,  both 
colors  sometimes  occurring  on  one  spiculum.  Long  double-spindles 
somewhat  slender,  acute  at  the  ends,  with  a  rather  wide  median  space ; 
warts  distant,  forming  about  three  whorls  around  each  end,  those  next 
the  middle  much  the  largest.  Shorter  double-spindles  thick  and  blunt, 
with  a  wide  median  space,  on  each  side  of  which  there  is  a  whorl  of 
large  thorny  warts ;  beyond  these  is  a  small  wreath  of  much  smaller 
warts,  close  to  the  ends,  and  often  confused  with  the  terminal  cluster 
of  few  small  warts.  In  addition  to  these  there  are  many  much  small- 
er double-spindles,  with  two  well  separated  whorls  of  small  warts  on 
each  end,  one  of  which  is  nearly  terminal  and  much  the  smallest. 

The  long  double-spindles  measure  •121™"  by  036,  and  '108  by  -036 ; 
the  stouter  double-spindles  -384  by  "048,  -072  by  -048,  -061  by  -048,  and 
084  by  -042 ;  the  small  ones  '036  by  -024. 

Zorritos,  Peru ;  Panama ;  and  Pearl  Islands,  in  6  to  8  fathoms,  by 
divers,  large,— F.  H.  Bradley ;  Panama,— J.  H.  Stembergh,  A.  Agas- 
siz ;  Corinto  and  Punta  Arenas, — J.  A.  McNiel ;  San  Salvador, — Capt 
J.  M .  Dow ;  Acapulco, — A.  Agassiz. 

Leptogorgia  stenobrochis,  var.  Englemanni.   (Litigorgia,  ist  e<l). 

The  original  specimen,  described  by  Mr.  Horn,  and  others  from  Aca- 
pulco and  Panama  differ  slightly  from  the  ordinary  forms  from  Panama 
in  having  smaller  and  usually  less  elongated  reticulations.  The  branch- 
es are  also  more  compressed  and  in  some  specimens  thicker,  though  not 
constantly  so.  The  cells  are  very  numerous,  thickly  scattered  over 
the  whole  surface  of  the  branches,  but  sometimes  leaving  a  narrow 
median  space.    They  are  oblong  and  slightly  prominent. 

The  color  is  reddish  brown,  yellowish  brown,  pr  dull  brownish  yel- 
low tinged  with  reddish. 

The  spicula  are  light  yellow  and  deep  red  intermingled,  and  agree 
nearly  with  those  of  the  ordinary  variety  in  form,  but  are  smaller. 

D.^Imperfecily  flabeU^brm^  the  branches  pinnate  or  imperfectiy  bipinnaie^  not  rdieula- 
ted;  branchlets  rather  aJufrt     Cells  somewJiat  prominent. 

Leptogorgia  ramulus  VemU.   (LmooBGiA  bamulus,  ist  Ed.). 

Gorgonia  ramulus  VaL,  Comptes-rendus,  t  xli,  p.  ]2;  Edwards  et  H.,  Coralliaries,  i, 
p.  160.  1857 ;  Verrill,  BuUetin  M.  C.  Z^  p.  38;  Proceedings  Boston  Soa  Nat  Hist,  x, 
p.  326,  1866. 

Gorgonia  humiUs  Verrill,  Mem.  Boston  Soc  Nat  Hist,  i,  p.  6,  1864,  (non  Dana). 

t  Lophogorgia  Panamensis  Duch.  and  Mich.,  Supl.  OoraU.  des  Antilles,  p.  19,  Tab.  iv, 
fig.  1,  1864,  (the  red  yarietj). 
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Corallum  very  branching,  often  in  the  form  of  a  densely  branched 
shrab  or  bush,  but  frequently,  especially  when  young,  more  or  less  fla- 
belliform.  The  base  is  usually  large  and  spreading,  and  quite  fre- 
quently several  distinct  trunks  arise  from  the  same  base,  forming  a 
thick  clump.  The  trunk  is  very  short  and  soon  divides  into  several 
large,  divergent  branches,  which  are  nearly  round,  but  sometimes  a 
little  flattened,  often  more  or  less  crooked,  and  give  off  from  their 
sides,  at  distances  of  about  a  fourth  of  an  inch  apart,  numerous  short, 
irregular,  crooked,  and  nearly  quadrangular  branchlets.  Many  of 
these  become  longer  and  larger  than  the  rest,  and  again  subdivide  in 
the  same  way.  The  ultimate  branchlets  are  usually  about  -08  of  an 
inch  in  diameter,  and  from  half  an  inch  to  an  inch  long,  but  occasion- 
ally 2  inches.  The  terminal  branchlets  are  mostly  somewhat  acute  at 
the  ends.  The  cells  form  small  rounded  verrucie,  which  are  quite  prom- 
inent and  closely  arranged  in  two  series  on  each  side  of  the  branches, 
giving  them  a  quadrangular  appearance.  On  the  larger  branches  the 
verrucae  are  more  scattered  and  irregularly  arranged.  The  openings 
are  mostly  on  the  upper  side  of  the  verrucsB,  and  laterally  compressed. 
The  branches  and  most  of  the  branchlets  have,  along  the  naked  me- 
dian space,  a  well-marked  longitudinal  furrow,  in  which  there  is  usu- 
ally a  slender  longitudinal  ridge.  The  axis  is  light  wood-color  at  the 
base,  blackish  in  the  main  branches,  slender  and  light  wood-brown  in 
the  branchlets.  The  coBnenchyma  is  almost  always  either  uniformly 
greyish  white  or  deep  purplish  red,  but  occasionally  pink  specimens 
occur.  One  specimen  has  the  lower  branches  and  base  white,  the  mid- 
dle part  of  the  trunk  and  the  branches  arising  from  it  purplish  red, 
and  the  upper  part  of  the  trunk  and  terminal  branches  white,  showing 
conclusively  that  the  white  and  red  specimens  are  all  one  species.  A 
large  specimen  of  the  red  variety  is  8  inches  high  and  16  broad,  with 
the  main  branches  '15  in  diameter;  another  is  13  inches  high  and  10 
broad,  with  the  main  branches  '22  in  diameter.  Most  specimens  do 
not  exceed  6  inches  in  height  and  about  the  same  in  breadth. 

Small  dwarfed  specimens  sometimes  occur  that  are  3  or  4  inches 
high,  with  the  main  branches  '08,  and  the  branchlets  '05  of  an  inch  in 
diameter,  but  agreeing  in  other  respects  with  the  ordinary  forms. 

The  spicula  in  the  white  variety  are  all  white ;  in  the  red  variety 
light  purple,  the  polyp-spicula  bright  yellow.  The  long  double- 
spindles  are  but  little  longer  than  the  others,  not  very  acute  at  the 
ends,  thickly  covered  with  distinctly  separated,  large,  warty  tubercles, 
axis  small.  The  stouter  double-spindles  are  more  blunt  and  more 
closely  covered  with  warts,  which  are  still  separate.    Polyp-spindles 
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Blender,  distantly  papillose.  The  longer  double-spindles  measure 
•108'"'"  by  •042'"",  -102  by  -042,  -096  by  -036,  '090  by  -042,  •084  by 
•036 ;  the  stouter  ones  •084  by  '048,  -078  by  •036,  '072  by  '042. 

Panama  and  Pearl  Islands. — F.  H.  Bradley ;  Panama, — J.  H.  Stem- 
bergh;  Zorritos,  Peru,— F.  H.  Bradley;  Acapulco,— A.  Agassiz; 
(?)  Cape  St  Lucas, — ^J.  Xantus;  San  Salvador, — Capt.  J.  M.  Dow; 
Corinto, — J.  A.  McNiel. 

The  two  very  distinct  colors  assumed  by  this  species  are  somewhat 
remarkable  and  may  serve  to  divide  it  conveniently  into  two  varieties : 
1st,  the  ordinary  white  form ;  2nd,  the  red  variety.  But  as  shown 
above  these  colors  may  be  found  on  a  single  specimen,  and  are  not 
accompanied  by  any  other  constant  differences.  The  red  variety  is 
possibly  the  form  described  as  Lophogorgia  Panamensis  by  Du- 
chassaing  and  Michelotti,  but  does  not  agree  well  with  their  figure. 

Their  brief  and  very  imperfect  diagnosis  is  as  follows :  "  Ramosa, 
ramis  distinctis  sub-compressis,  majoribus  4,  minoribus  2  millimetns 
latis,  colore  rubro.     In  insula  Flamenco,  prope  Panama." 

All  the  specimens  from  Zorritos  are  of  the  red  variety,  and  agree  well 
with  those  of  Panama,  except  that  they  are  mostly  somewhat  smaller 
and  more  slender. 

The  specimens  from  Acapulco  and  Cape  St.  Lucas  differ  considerably 
in  appearance  from  those  of  Panama.  The  brar.chlets  are  shorter  and 
thicker,  length  '2  to  "6  of  an  inch,  thickness  ^08,  often  somewhat  clavate. 
Cells  nearly  uniformly  distributed  on  all  sides  of  the  branchlets,  smaller 
and  less  prominent,  distinctly  bilobed.  Color  deep  red,  some  of  the 
spicula  bright  yellow.  This  may  possibly  prove  to  be  a  distinct  spe- 
cies when  a  good  series  can  be  examined. 

The  specimens  in  the  Museum  of  Comparative  Zo5logy,  formerly 
described  as  Oorgonia  humilis^  and  supposed  to  have  come  from 
Charleston,  S.  C,  appear  to  be  identical  with  specimens  from  Panama. 
The  former  locality  is  probably  altogether  erroneous. 
Leptogorgia  pumila  VeniU,  ep.  nov.    (Litigobqia  pumila,  Ist  Ed.). 

Plate  V,  figure  8. 

Corallum  low,  densely  branched,  imperfectly  flabelliform,  a  few  of 
the  branchlets  coalescent,  forming  irregular,  coarse  reticulations. 
Several  crooked  principal  branches  arise  near  the  base  and  subdivide 
in  an  irregularly  pinnate  manner,  the  branchlets  being  about  a  fourth 
of  an  inch  apart  and  from  a  fourth  to  one  inch  long.  These  are  rather 
thick,  rounded,  quadrangular,  mostly  curved,  and  spread  at  a  wide 
angle.  The  cells  form  small,  rounded  verruc®,  which  are  but  little 
prominent  and  not  crowded,  alternating  in  two  rows  along  each  side 
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of  the  branches.  The  largest  specimen  is  5  inches  high  and  the  same 
in  breadth;  diameter  of  the  main  branches  -16;  of  the  branchlets  '08. 
Color  bright  red,  the  surface  sometimes  fading  to  yellowish  red. 

The  spicula  are  mostly  light  purplish  red,  mixed  with  a  few  light 
yellow  ones ;  polyp-spindles  light  amber-color.  The  longer  double- 
spindles  resemble  those  of  the  preceding  species,  but  are  relatively 
larger  and  more  acute.  They  are  closely  covered  with  large  warts, 
with  a  rather  wide  median  space.  The  stouter  double-spindles  are 
similar,  but  blunter  at  the  ends ;  with  them  are  many  small,  white 
double-spindles  with  only  one  wreath  of  warts  near  the  ends.  The 
longer  double-spindles  are  •138™'°  by  -048,  -132  by  -054,  -120  by  -048, 
•120  by -042, -114  by  '039;  stouter  ones  '132  by  -060, -108  by  -048, 
•102  by  048,  -096  by  -054,  "084  by  -042. 

Zorritos,  Peru, — F.  H.  Bradley. 

This  species  is  allied  to  the  last,  and  branches  in  a  similar  manner, 
but  has  thicker  branchlets,  with  larger  and  more  widely  separated 
verrucie,  which  are  less  prominent  and  open  outward.  The  branchlets 
are  scarcely  quadrangular,  the  spicula  different  in  form,  and  the  coa- 
lescence of  the  branches,  common  in  this,  is  very  rare  in  L,  ramulics, 

LeptOgorgia  diffusa  Verrill,  sp.  nov.    (LiTiQOEGiA  DIFFUSA,  Ist  Ed.). 
Plate  V,  figure  6.     Plate  VI,  figure  3. 
Corallum  loosely  ramose,  the  branchlets  subpinnate,  producing  an 
open,  shrub-like  form.     The  trunk  divides  near  the  base,  in  the  orig- 
inal specimen,  into  two  main  branches  and  these  again  fork.    The 
branches  give  off  pinnately,  at  distances  of  half  an  inch  to  an  inch 
apart,  slender  branchlets,  which  are  flattened  and  spread   at  nearly 
right  angles,  varying  in  length  from  a  quarter  inch  to  three  inches 
before  subdividing,  as  some  of  them  do,  into  secondary  pinnaB.     The 
main  branches  are  round,  but  the  branchlets  are  much  compressed  and 
slender.     The  cells  form  rather  large  verrucae,  which  are  enlarged  at 
base  and  quite  prominent,  not  crowded,  and  arranged  in  two  alterna- 
ting rows  on  each  side  of  the  main  branches,  but  in  only  one  row  on 
each  edge  of  the  branchlets,  which  therefore  appear  serrate  on  account 
i     of  the  broad-based  cells.     There  is  a  very  distinct  sulcus  on  the  larger 
j     branches.     The  specimen  is  5  inches  high  and  6  broad ;  diameter  of 
I     the  main  branches  •lO;  width  of  branchlets  -06.     Color  bright  red. 
«         The  spicula  are  all  bright  red,  resembling  those  of  jC.  ramulua,  but 
j     larger  and  relatively  stouter.     The  longer  double-spindles  are  long, 
I     covered  with  large  papillaB  or  warts,  those  next  to  the  median  space 
p    largest.     Stouter  double-spindles  decidedly  blunt,  closely  covered  by 
large,  rounded,  rough  warts.     Polyp-spicula  slender,  bright  yellow. 
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The  longer  spicola  are  •144'^~  by  -042,  132  by  -064,  '120  by  -064,  -108 
by  -048;  stouter  ones  -114  by  -064,  -084  by  -048,  -072  by  -064;  polyp- 
spicula  -180  by  -036,  -144  by  -030,  -114  by  -024. 

Pearl  Islands,  Bay  of  Panama, — ^F.  H.  Bradley ;  Gulf  of  Nicoya, 
by  divers,  larger, — J.  A.  McNiel. 

Readily  distinguished  by  its  lax  branches,  and  distant,  slender, 
flattened  branchlets,  serrated  by  the  distant,  uniserial  verrucffi. 

Leptogorgia  Califomica  Venill,  sp.  nov.  (Litigoroia  Oalifoenioa,  Ist  Ed.). 
Plate  V,  figure  10. 
Corallum  somewhat  flabelliform,  low,  subpinnately  branched,  the 
branchlets  ascending,  not  coalescent.  The  branchlets  are  nearly  round 
and  usually  curve  outward  at  first.  They  are  from  1  to  2  inches  long, 
before  branching,  and  from  '08  to  '10  thick.  Cells  flat,  scarcely  rising 
above  the  general  surface,  arranged  in  about  three  rows  along  each 
side  of  the  branchlets.  The  apertures  in  contraction  often  appear 
stellate.  The  naked  median  region  is  quite  narrow.  Color  reddish 
purple,  often  with  a  narrow  yellow  streak  along  the  centre  of  the 
median  space.     Height  4  to  6  inches. 

The  spicula  are  mostly  reddish  purple,  some  are  half  yellow,  others 
entirely  so.  The  longer  double-spindles  are  slender,  scarcely  acute, 
with  a  wide  median  space,  which  is  bordered  by  two  whorls  of  large, 
rough,  distant  warts.  Close  to  each  end  and  distant  from  the  preced- 
ing, there  is  a  much  smaller  whorl  of  small  warts,  while  the  ends  ter- 
minate with  two  or  three  similar  small  warts.  Stouter  double-spindles 
thick  and  blunt,  with  two  wreaths  of  warts  on  each  end,  closely 
crowded  together,  those  next  the  narrow  median  space  much  the  larg- 
est Polyp-spicula  slender,  light  yellow,  with  few,  small,  distant 
papillae.  Compound  cross-shaped  spicula  occasionally  occur,  which 
have  short  blunt  rays,  with  rough,  irregular  warts.  The  longer  double- 
spindles  measure  -lOS  by  -048°'™,  "090  by  -042,  "084  by  -040,  -084  by 
•036 ;  -096  by  -036 ;  stouter  double-spindles  -096  by  -048,  -072  by  -036, 
•078  by  -042,  ^084  by  -048 ;  the  crosses  -072  by  066,  and  -064  by  -048. 
Cape  St.  Lucas, — J.  Xantus ;  Margarita  Bay, — A.  Garret. 

K — l%e  terminal  branchlets  slender  and  elongated.     Cells  scarcely  prominent 
Leptogorgia  alba  VernU.  (Litioobgia  levis,  Ist  Ed.). 

f  Lophogorgia  alba  Duch.  and  Mich.,  op.  cit,  p.  19,  Tab.  lY,  fig.  2, 1864  (non  Gorgonia 
a2&a  Lam.). 

Gorgonia  rigidOj  var,  ksvis  Yernll,  Proc.  Bost  Soc.  Nat  Hist,  z,  p.  327,  1866. 

Plate  V,  figure  7. 
Corallum  flabelliform,  with  long,  slender,  virgate,  somewhat  fasci- 
culated branchlets.     The  trunk  is  small,  often  nearly  round,  sometimes 
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compressed,  and  has  a  small,  thin  base.  It  soon  gives  off  from  each 
side,  in  a  somewhat  pinnate  manner,  several  main  branches,  nearly 
as  large  as  itsel£  Those  nearest  the  base  are  usually  about  a  quarter 
of  an  inch  apart,  and  spread  at  a  large  angle ;  those  higher  up  are 
more  distant  and  curving  outward  at  the  base  afterwards  bend  upward. 
The  branches  subdivide  in  a  similar  manner,  and  some  of  the  branch- 
lets  again  subdivide.  The  smaller  branches  and  branchlets  are  of 
about  the  same  size  and  all  have  a  tendency  to  become  parallel  by 
bending  upward.  The  terminal  branchlets  are  from  1  to  6  inches 
long  without  subdivisions,  but  mostly  2  or  3  inches  long  in  ordinary 
specimens,  with  a  diameter  of  about  -06,  but  often  smaller.  The  cells 
are  often  perfectly  flat,  but  usually  form  small,  slightly  prominent 
verrucaB,  with  a  small  oblong  opening.  They  are  not  crowded  and 
arranged  alternately  in  two  rows  on  each  side  of  the  branchlets,  but 
on  the  large  branches  they  become  more  crowded  and  often  form 
four  rows  on  each  side.  The  axis  is  slender,  light-wood  color  at  the 
base,  dark  brown  in  the  branches,  yellowish  and  setiform  in  the 
branchlets.  Ccenenchyma  thin.  The  largest  specimens  are  about  12 
inches  high  and  15  broad,  with  the  trunk  and  main  branches  '10  and 
•12  in  diameter.  Ordinary  specimens  are  about  4  to  6  inches  high  and 
broad.  Dwarf  specimens  occur  in  which  the  trunk  is  only  '05  in  diam- 
eter, and  the  branchlets  '03.  The  specimens  in  all  cases  appear  to  be 
white ;  the  colored  forms,  referred  to  it  formerly,  prove  to  be  a  dis- 
tinct species  {Eugorgia  Bradleyi),  In  life,  "  the  stem  is  very  light 
pink,  heads  deep  pink,  polyps  transparent," — F.  H.  B. 

The  spicula  are  white,  resembling  those  of  L,  ramvluB^  but  longer 
and  more  acute,  with  the  papillae  less  crowded.  The  longer  double- 
spindles  are  variable  in  size,  some  of  them  being  •138"'"  by  '048"°, 
•144  by  '036,  '120  by  ^048,  and  ^168  by  '060;  the  stouter  double-spin- 
dles -108  by  -060,  and  -102  by  -048  ;  some  of  the  small  ones  are  -048 
by  ^024,  and  many  are  still  smaller. 

Panama  and  Pearl  Islands, — ^F.  BL  Bradley ;  Gulf  of  Nicoya  and 
Corinto, — J.  A.  McNiel ;  San  Salvador, — Capt.  J.  M.  Dow. 

This  species  resembles  in  form  Eugorgia  Bradleyi^  from  which,  by 
its  color  and  very  different  spicula,  it  may  be  readily  distinguished. 
In  color  it  is  like  the  white  variety  of  L.  ramvlus^  but  differs  in  its 
mode  of  branching,  in  its  long,  slender,  rounded  branchlets,  and  less 
prominent  cells. 

Whether  the  Lophogorgia  alba  Duch.  and  Mich,  be  this  species  or 
the  white  variety  of  Q,  ramvlua^  I  am  unable  to  determine  with  cer- 
tainty, but  have  referred  it  to  this  mainly  on  account  of  the  size  of 

TaANa  CoNNEcncDT  Acad.,  Yol.  I.  51  July,  1868. 
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the  branches.  Their  brief  diagnosis  is  as  follows :  "  Kamosa,  venta- 
lina,  alba,  calycibus  prominulis,  sparsis.  Hab.  prope  Panama." 
"Height  10  centim.,  branches  all,  as  well  as  trunk,  2  mill,  broad." 
The  name,  alba,  was  used  by  Lamarck  for  a  "  Gorgonia,''^  of  which 
the  generic  affinities  are  still  unknown,*  and,  therefore,  cannot  with 
propriety  be  used  for  this,  even  if  it  was  intended  for  the  present 
species.  Esper  also  gave  the  name,  Oorgonia  palma,  var.  aUba^  to  a 
form  which  proves  to  be  distinct  from  his  G.  pdlma. 

LeptOgorgia  flezilis  Vernll,  sp.  nov.    (Litigobgia  flexilis,  1st  Ed.). 
Plate  V,  figure  11. 

Corallum  when  young  flabelliform,  with  slender,  elongated,  erect 
branches;  when  large  scarcely  flabelliform,  often  bushy  or  fascic- 
ulated, with  long,  slender,  drooping  branches.  The  trunk  gives  off  at 
distances  varying  from  a  quarter  inch  to  an  inch,  alternately  from 
each  side,  large  primary  branches,  some  of  which  are  often  nearly  as 
large  as  the  main  stem.  These  arise  mostly  at  an  acute  angle  and 
give  off  secondary  branches  in  the  same  way,  but  at  greater  distaioes, 
mostly  1  or  2  inches.  These  branches  again  subdivide,  giving  off  in 
a  subpinnate,  often  secund  manner,  a  few  very  long,  round,  slender, 
nearly  parallel  branchlets,  nearly  as  large  as  themselves,  and  from  10 
to  12  inches  in  length  without  subdivisions.  These  diminish  very 
gradually  toward  the  ends  and  in  full  grown  specimens  droop  some- 
what like  the  branches  of  the  weeping-willow.  Possibly,  however, 
this  may  not  be  the  case  while  living. 

The  trunk  and  main  branches  are  frequently  somewhat  compressed, 
but  often  round,  and  are  marked  by  several  strong  longitudinal 
grooves.  The  cells  are  broad-oval,  rather  large  for  the  genus,  not 
prominent,  usually  open,  arranged  upon  the  branchlets  in  four  or  five 
irregular  longitudinal  rows  on  each  side,  leaving  very  narrow,  naked 
median  spaces ;  on  the  larger  branches  they  form  two  broad  lateral 
bands,  made  up  of  many  rows.  They  are  not  crowded,  the  spaces 
between  them  being  mostly  three  or  four  times  their  own  diameters. 
Color  dull  reddish  brown,  uniform  throughout.  Height  of  largest 
specimen  about  2  feet ;  breadth  1 0  inches ;  diameter  of  trunk  25 ;  of 
main  branches  '15  to  '20 ;  of  branchlets  at  origin  '10  to  "12 ;  near  tips 
•04  to  -08;  of  cells  '015. 

A  Panama  specimen,  owing  doubtless  to  an  unfavorable  location, 

♦  Dr.  Kolliker  has  sent  spicula  from  the  origmal  type,  which  indicate  that  it  is  a 
Pkxaura,  therefore  I  have  adopted  dlha  for  this. — Reprint 
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grew  in  an  oblique  or  creeping  position,  the  branches  being  nearly 
all  secund  and  crooked,  and  the  branchlets  much  shorter  and  erect. 

The  spicula  include  several  forms  and  sizes  of  double-spindles. 
The  larger  double-spindles  are  slender  and  acute,  with  a  wide  median 
space ;  each  end  with  three  or  four  whorls  of  well  separated,  nearly 
simple  warts;  the  whorl  next  to  the  median  space  is  largest,  the 
others  diminishing  regularly  to  the  ends.  Stouter  double-spindles 
much  shorter  and  thicker,  blunt  at  the  ends,  of  several  sizes ;  largest 
ones  with  a  wide  median  space  bordered  by  whorls  of  large  rough 
warts ;  beyond  these,  and  close  to  the  warty  end,  there  is  a  much 
smaller  whorl,  with  small  crowded  warts ;  the  shortest  ones  have  the 
two  whorls  on  each  half  and  the  terminal  cluster  of  warts  crowded 
together  into  a  sort  of  rounded  triangular  head;  some  very  small 
ones  have  the  second  whorl  well  separated  from  the  median  and  close 
to  the  end.  Other  small  spicula,  approaching  the  form  of  double- 
heads,  have  a  very  narrow  median  space  bordered  by  close  whorls  of 
very  small,  crowded,  rough  warts,  which  are  confused  with  the  ter- 
minal cluster ;  in  an  end  view  the  whorls  show  four  or  five  close  warts. 
Cross-shaped  spicula  occasionally  occur,  which  have  four  nearly  equal, 
club-shaped  arms,  covered  with  rough  warts.  The  longer  double- 
spindles  measure  •102™"'  by  -036™",  '096  by  -042,  '096  by  '036,  '090  by 
•042,  -084  by  '036;  the  stouter  ones  -078  by  -042,  -072  by  -036,  "066 
by  042,  -066  by  '039,  -060  by  -036,  -064  by  '031,  -048  by  -030,  -036  by 
•030 ;  the  crosses  '060  by  '048. 

Panama  and  Pearl  Islands,  6  to  8  fathoms,  by  divers,  large, — F.  H. 
Bradley ;  San  Salvador, — Capt.  J.  M.  Dow. 

The  spicula,  though  much  smaller,  resemble  most  those  of  i.  rigi- 
da  and  X.  cuspidata^  from  which  it  differs  in  the  length  and  slender- 
ness  of  the  branchlets,  etc.  When  young  it  branches  much  like  X. 
aJba. 

F. — Imperfectly  flabellifonn.  Branches  free,  rather  stout,  rigid  when  dry.  Ter- 
minal branchlets  elongated.     Cells  in  lateral  bands,  flat  or  slightly  prominent 

Leptogorgia  rigida  VemiL   (Litigorgu  bigida,  1st  Ed.). 

Plate  V,  figure  9. 

Leptogirrgia  rigida  (pars)  Verrill,  Bulletin  M.  C.  Z.,  p.  32,  1864. 

Gorgonia  rigida  (jpa/rs)  Verrill,  Proc.  Boston  Soc.  Nat  Hist,  vol  x,  p.  327,  1866. 

Cforgonia  (Eugorgia)  rigida  Verrill,  Amer.  Jour.  Sci.,  vol  45,  p.  414,  May,  1868. 

Corallum  scarcely  flabellifonn,  except  when  young.  Trunk  dividing 
very  near  the  base  into  several  stout  branches,  which  are  often  strongly 
sulcated  and  much  compressed.     These  give  off,  in  a  more  or  less 
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Becund  manner,  at  distances  of  a  quarter  inch  to  an  inch,  somewhat 
smaller  secondary  branches,  most  of  which  again  subdivide.  The 
branches  and  branchlets  mostly  arise  obliquely,  at  an  acute  angle,  but 
occasionally  curve  outward  somewhat  at  the  base.  The  branchlets 
are  from  one  to  five  inches  long  without  subdivision,  rather  stout, 
rigid  when  dry,  iiTCgularly  compressed,  often  crooked,  and  scarcely 
taper  toward  the  ends,  which  are  often  even  somewhat  enlarged  and 
blunt.  The  cells  are  oval,  a  little  prominent,  rather  large  for  the 
genus,  and  arranged  in  quincunx,  about  three  or  four  times  their  own 
diameter  apart  on  the  branchlets,  in  four  to  six  longitudinal  rows, 
forming  broad,  somewhat  prominent  lateral  bands  of  verrucaB.  On 
the  lar  :e  branches  the  cells  are  in  many  more  rows  forming  broad 
lateral  bands ;  sometimes,  on  the  same  specimen,  part  of  the  cells  are 
prominent,  while  the  rest  are  flat.  The  median  spaces  are  distinct 
throughout,  with  a  median  groove  that  often  becomes  wide  and  con- 
spicuous on  the  larger  branches. 

Color  deep  bluish  purple,  or  violaceous,  occasionally  reddish  pur- 
ple, sometimes  with  streaks  of  yellow,  or  with  yellowish  surface. 
Height  of  largest  specimen  about  15  inches;  breadth  10;  diameter  of 
main  branches  '18  to  '26;  of  secondary  '12  to  '15;  of  branchlets  -10 
to  '12  ;  breadth  of  verrucsB  '04 ;  openings  of  cells  -02. 

Spicula  of  several  sizes  and  forms,  with  many  intermediate,  all 
deep  purplish  red  in  the  typical  variety.  Longer  double-spindles 
thick  and  stout,  regularly  tapering  to  the  somewhat  acute  ends ;  with 
a  narrow  median  space ;  each  end  with  three  or  four  crowded  whorls 
of  rough  irregular  warts,  those  next  to  the  median  space  much  the 
largest,  the  others  rapidly  decreasing  to  the  ends.  Other  more  slen- 
dar  forms  occur,  with  distant  warts  and  a  wide  median  space,  and 
having  only  two  whorls  of  warts  on  each  half,  the  ends  acute. 

The  shorter  double-spindles  are  short,  thick,  blunt,  with  a  wide 
median  space,  which  is  bordered  by  prominent  wreaths  of  large  rough 
warts,  another  much  smaller  whorl  of  warts  is  placed  just  outside  of 
each  of  these,  and  close  to  the  ends.  Many  small,  short  double- 
spindles  occur,  which  have  only  a  single  wreath  of  waits  on  each  side 
of  the  median  space,  with  a  small  cluster  terminating  each  end.  Occa- 
sionally compound  cross-shaped  spicula  occur,  which  have  the  four 
rays  about  equal,  short,  blunt,  closely  covered  with  rough  warts. 
Longer  double  spindles  measure  •132'""*  by  'OSG™",  '132  by  '048,  "126 
by  -048,  -120  by  -042,  -114  by  -048,  -108  by  '042,  -095  by  '036  ;  stouter 
double-spindles  -120  by  -060,  -095  by  -048,  '090  by  -048,  -078  by  -048, 
•072  by  ^048,  -060  by  -048,  -054  by  -048;  the  small  ones  '048  by  "030, 
.042  by  -024. 


Digitized  by 


Google 


VerriU,  Nbt3s  an  Radiata.  403 

Cape  St.  Lucas, — J.  Xantns ;  Acapulco, — A.  Agassiz ;  San  Salva- 
dor,— Capt  J.  M.  Dow ;  La  Paz, — J.  Pedersen. 

This  species  and  the  next  approach  Lophogorgia  pcdma  E.  and  H. 
in  the  character  of  the  spicula,  more  nearly  than  do  any  of  our  other 
species  of  Leptogorgia. 

The  existence  of  numerous  small,  short,  double-spindles,  with  but 
two  whorls  of  warts,  gives  the  spicula  of  these  species  an  appearance 
quite  different  from  those  of  the  more  typical  species  of  Leptogorgia^ 
but  similar  spicula  occur  in  L,  stenohrochia^  and,  to  a  less  extent,  in 
several  other  species. 

Leptogorgia  cuspidata  VemiL  (Litigobgia  cuspmATx,  ist  Ed.). 

Lepiogargia  cuspidata  Verrill,  Proa  Essex  Inst,  iv,  p.  186,  1865. 
Oorgonia(Eagorgia)  cuspidata  Verrill,  Amer.  Jour.  ScL,  vol  45,  p.  414,  May,  1868. 

Corallum  broad,  sub-flabelliform,  irregularly  branching  nearly  in 
one  plane.  The  trunk  divides  near  the  base  into  several  principal 
branches,  which  subdivide  in  an' irregularly  dichotomous  manner, 
forming  a  somewhat  fasciculated  clump ;  sometimes  the  branches  are 
subpinnate.  Branchlets  moderately  elongated,  thick,  rigid,  nearly 
straight,  tapering  to  the  ends.  Cells  numerous,  rather  large,  rounded , 
covering  the  surface  of  the  branchlets,  except  along  a  narrow  median 
space  on  each  side.  Longitudinal  grooves  scarcely  distinct,  except 
near  the  base.  Color  deep  purple,  the  cells  surrounded  by  bright 
yellow,  and  the  median  space  sometimes  streaked  with  yellow. 

Height  about  6  inches ;  breadth  about  the  same ;  length  of  branch- 
lets  1  to  3  inches ;  diameter  '10  to  'IS. 

A  specimen  from  Cape  St.  Lucas,  referred  with  doubt  to  this,  resem- 
bles i.  rigida  in  its  subpinnate  mode  of  branching.  The  branchlets 
are  from  * 75  to  1  inch  long,  and  '12  in  diameter,  and  less  cuspidate 
than  in  the  typical  form.  As  I  have  not  had  an  opportunity  to  examine 
the  spicula  of  the  original  specimen,  I  add  a  description  of  those  from 
this  doubtful  variety,  which  may,  perhaps,  belong  rather  with  L.  rigida, 
Spicula  of  various  forms  and  sizes,  deep  red  and  bright  yellow  ming- 
led. Longer  double-spindles  large,  with  acute  ends,  median  space 
rather  wide,  warts  well  separated,  forming  3  or  4  whorls  on  each  end, 
the  whorl  next  to  the  median  space  much  the  largest,  consisting  of 
large,  ragged  warts ;  the  others  diminish  toward  the  ends,  the  last 
warts  becoming  very  small  and  simple.  Stouter  double-spindles  thick 
and  blunt,  with  a  deeply  sunken  median  space,  bordered  by  whorls  of 
large,  crowded,  rough,  compound  warts ;  outside  of  these,  but  close 
to  them,  there  is  a  whorl  of  much  smaller  warts  on  each  end,  and  usu- 
ally another  subterminal  whorl  of  very  small  simple  warts.     Many 


Digitized  by 


Google 


404  Verrilly  Notes  on  Radiata. 

pmall,  short  spicnla  have  the  form  of  double-heads,  with  a  well-defined 
median  space,  and  two  closely  crowded  whorls  of  small  warts  on  each 
end.  Cross-shaped  spicula  occasionally  occur,  having  acute  points, 
with  well-separated  rough  warts. 

The  longer  double-spindles  measure  •144™'"  by  '042,  -132  by  '048, 
•120  by  -048,  '120  by  -042,  '114  by  -054 ;  the  stouter  ones  -096  by  '052, 
•090  by  -054,  -078  by  '054,  -078  by  '042,  -072  by  -039 ;  the  double- 
heads  -048  by  -033,  -054  by  -036,  -042  by  -024. 

The  specimens  from  Zorritos  belong  to  this  variety  but  are  dwarfed. 
Height  3  or  4  inches,  branchlets  25  to  75  long,  '08  in  diameter.  Color 
purple,  with  the  surface  streaked  and  stained  with  yellow.  Spicula 
much  like  those  of  the  specimen  described  above. 

Cape  St.  Lucas,— J.  Xantus;  Acapulco, — A.  Agassiz;  Corinto, — ^J. 
A.  McNiel ;  Zorritos,  Peru,— F.  H.  Bradley. 

This  species  is  closely  allied  to  L.  rigida^  yet  the  typical  specimens 
from  Cape  St.  Lucas  have  a  very  diflferent  appearance,  due  mainly  to 
the  larger,  straight,  cuspidate  branchlets,  and  the  peculiar  color,  which 
is  seen,  however,  to  a  less  extent  in  some  specimens  of  L  rigidcL 
Possibly  it  may  ultimately  prove  to  be  only  a  variety  of  that  species, 
when  a  larger  series  of  specimens  can  be  examined.  Owing  to  the 
doubtful  affinities  of  the  peculiar  specimen  from  which  the  spicula 
above  described  were  taken,  no  reliable  conclusions  can,  as  yet,  be 
based  upon  the  slight  differences  observed  in  the  spicula. 

Leptogorgia  Caxyi  VemiL   (Litioobgia  fuoosa,  1st  Ed.). 

Pkxaiura  fucoaa  Verrill,  Bulletin  M.  C.  Z.,  p.  46,  (7io»  VaL). 

Corallum  dichotomous,  subdividing  some  distance  above  the  base. 
Terminal  branches  stout,  two  to  four  inches  long,  as  large  as  the  main 
stem,  nearly  round.  Cells  very  little  raised,  scattered  on  all  sides  of 
the  branchlets.     Color  bright  orange-red. 

Spicula  yellowish  red.  Longer  double-spindles  rather  stout,  scarcely 
acute,  with  a  wide  median  space ;  two  or  three  whorls  of  large,  com- 
pound, rough  waits  on  each  end,  those  nearest  the  middle  much  the 
largest.  Stouter  double-spindles  short  and  blunt,  with  a  wide  median 
space,  each  end  with  two  or  three  crowded  and  usually  somewhat 
confused  whorls  of  large  rough  warts,  forming  a  large  terminal  cluster. 
Some  approach  the  form  of  double-heads,  with  a  narrow  median  space 
and  a  large  cluster  of  closely  crowded  warts  on  each  end.  Other 
**  heads  "  are  shorter,  lack  the  median  space,  and  are  entirely  covered 
with  crowded  warts.  Crosses,  with  four  short,  roughly  warted 
branches  frequently  occur. 
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The  longer  double-spindles  measure  -150°^"  by  -060°*",  '144  by  -066, 
•144  by  -060,  -132  by  -054 ;  stouter  double-spindles  -120  by  '060,  -114 
by  -054  ;  double-heads  -166  by  -078,  -144  by  -071,  121)  by  -060,  -114 
by  -066;  heads  -126  by  060,  -114  by  -060,  -072  by  '048;  crosses  -144 
by  -120,  -120  by  -078,  -096  by  -084,  -084  by  -072. 

California, — Maj.  Wm.  Rich;  near  San  Francisco, — T.  G.  Gary, 
(ColL  Mus.  Comp.  Zoology). 

The  original  description  (of  G.  fucosa)  is  so  imperfect  as  to  render 
the  identity  of  the  later  specimens  with  it  somewhat  uncertain.* 

G. — Densely  ramose j  low  and  frttticose ;  hra/nchiets  shorty  irregtUar, 

Leptgorgia  Peruana  Verriii.   (Litigobgu  Pebuana,  let  Ed.). 

t  Plexaura  reticulata  Ehrenberg,  CoralL  des  rothen  Meeres,  p.  141,  1834. 
Plexaura  reticukUa  Philippi,  Wieg.  Arch.,  1866,  p.  119. 

Corallum  low  and  shrubby,  very  densely  branched,  the  branches 
short,  irregular,  and  crooked,  often  irregularly  coalescent.  Several 
stems  often  arise  from  the  same  large  base,  close  together.  They  at 
once  divide  and  subdivide  irregularly  into  numerous  crooked  branches ; 
these  give  off  very  numerous  short  and  crooked  branchletc  which 
are  sometimes  distinctly  pinnate.  The  branches  and  branchlets  are 
rather  thick  and  round.  The  cells  are  small,  not  raised,  and  very 
numerous,  arranged  in  a  broad  band  on  each  side  of  the  branches. 
Axis  dark  wood-brown,  brittle  and  rigid,  often  hollow  in  the  branch- 
lets,  due  perhaps  to  some  parasite.  The  coenenchyma  is  thin  and 
brittle.  Color  whitish.  The  largest  specimens  are  about  6  inches 
high  and  broad;  the  branches  '25,  and  the  branchlets  '10  in  dia- 
meter. The  spicula  are  pure  white ;  the  longer  double-spindles  are 
slender  and  acute,  with  numerous  close  warts,  and  a  rather  wide 
median  space.  The  stouter  double-spindles  are  much  shorter,  with 
a  narrow  median  space  and  blunt  ends,  the  warts  forming  a  single 
wreath  on  each  side  of  the  middle  and  a  rounded  cluster  at  each  end. 
The  longer  spicula  are  •120'""*  by  -048™°*,  -120  by  -042,  -108  by  -048  ; 
the  stouter  ones  '084  by  -048,  -078  by  -048,  -072  by  -042,  -084  by  -042. 

Callao,  Peru,— F.  H.  Bradley. 

I  have  thought  it  necessary  to  give  a  new  name  to  this  species  for 
several  reasons : 

1st.  It  is  not  the  Gorgonia  reticulata  Ellis. 

2d.  It  may  not  be  the  Plexaura  reticulata  Ehr. 

*  Dr.  Kolliker  has  sent  the  spicula  prepared  from  the  original  specimen  of  Plexawra 
fiicosa  VaL  It  proves  to  be  very  different  from  the  present  species,  and  belongs  to 
P^mmogorgia,  (see  p.  414). — Reprint 
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3d.  Although  ^'reticulata  "  might  be  a  somewhat  appropriate  name 
for  it  if  considered  a  JPlexaura^  it  becomes  very  inappropriate  when 
referred  to  a  genus  in  which  there  are  so  many  species  that  are  ao- 
tuaiUy  reticulated  throughout,  while  in  this  the  reticulations  are  few, 
irregular,  and  often  entirely  absent. 

The  following  species,  which  I  have  not  seen,  are  here  referred  to 
this  genus  with  doubt. 

?  Gorgonia  sanguinea  Lam.  (Litioorgia  (?)  sanouinea,  ist  Ed.). 

f  Gorgonia  sanguinea  Lamarck^  An.  sans  verteb.,  2d  edit,  p.  495,  (Loc.  unknown). 
PUxaura  sanguinea  YaL,  Ck)mptes-renduB,  zli,  p.  12. 
Leptogorgia  sanguinea  Bdw.  and  Haime,  CoralL,  voL  i,  p.  165. 

In  the  latter  work  this  species  is  described  as  follows :  Corallom 
rigid,  more  branched  than  L.  virgtdata,  and  with  branches  still  more 
slender.     Calicles  scarcely  visible.     Color  carmine-red.     Callao.* 
Leptogorgia  (?)  arbuscula  v.   (Litigoegia  (?)  arbusoula,  ist  Ed.). 

PUoMmra  arbuscula  Philippi,  Wieg.  Arch.,  1866,  p.  118. 

'*PL  4-6  pollicaris,  a  basi  inde  in  formam  fruticuli  diyisa,  roseo-coodnea;  ramis  sab- 
dichotomis,  omnibus  libris;  ramuUs  ultimis  If  lin.  orassis." 

IsL  Santa  Maria,  Bay  of  Arauco. 

Leptogorgia  (?)  Chilensis  VemU.    (Litigoegia  (?)  eosea  V.,  Ist  Ed.). 

Plexaura  rosea  |*hilippi.  1.  c.,  p.  118  {n(m  Leptogorgia  rosea  E.  &  H.). 
"  PL  1^  pedalis,  roseo-camea,  subflabellato-dilitata ;    ramis  virgatis,  subnodosis  libe- 
lis;  ramulis  ultimis  elongatis,  cylindricis,  1^  lin  crassis,  ssepe  6  poll  longis." 

Ugarrobo,  somewhat  south  of  Valparaiso,  ChilL 
ptogorgia  (?)  platyolados  v.  (Litigoegia  (?)  plattclados,  1st  Ed.). 
'^xaura  platydados  Philippi.  1.  a,  p.  119. 
"PL  roseo,  flabellatim  ramoso;  ramis  latissimis,  valde  compressis,  loriformibua.** 

Isl.  Santa  Maria. 

It  seems  very  doubtful  whether  this  species  be  a  Leptogorgia^  but  it 
cannot  be  a  Plexaura. 

Eugorgia  VerrilL 

Amer.  Jour.  Sci.,  xlv,  p.  414,  May,  1868. 

Coenenchyma  composed  chiefly  of  three  forms  of  small  spicula, 
which  are  naked  at  its  surface.  There  are  two  kinds  of  warty  double- 
spindles, — ^longer  and  usually  sharper  ones,  and  stouter  and  blunter 
ones.  These  are  intermingled  with  numerous  double-wheels,  which 
are  usually  shorter ;  sometimes  one  of  the  wheels  is  smaller  than  the 
other,  or  rudimentary,  frequently  there  are  four  wheels  developed. 


•  The  original  0.  sanguinea  is,  by  its  spicula,  a  true  Oorgonia  (Pterogorgic^  the  Callao 
species  is  probably  distinct  and  may  be  one  of  the  following. — Reprint 
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The  polyp-spicula  are  small,  slender  spindles.  The  axis  is  homy. 
Branches  either  round  or  compressed,  variously  subdivided,  much  as 
in  Leptogorgiay  surface  finely  grannlous.  Cells  mostly  in  a  band 
along  each  side  of  the  branches,  sometimes  prominent,  usually  flat. 

A. — FkubelUform^  branches  8ubparaUd^  dichotomous^  wtuUly  stout  Cells  flat  or  very 
siighUy  raised. 

Eugorgia  ampla  VeniiL 

Leptogorgia  ampla  Yerrill,  Bulletin  M.  0.  Z.,  p.  32,  1864. 

Plate  V,  figure  12.    Plate  VI,  figure  6. 

Corallum  large,  flabelliform,  with  numerous  elongated,  subparallel 
branches  and  branchlets.  Several  main  branches,  which  are  large, 
rounded  or  slightly  compressed,  and  nearly  equal,  arise  from  close  to 
the  base,  the  lateral  ones  curving  out  at  first  and  then  becoming 
upright  and  nearly  parallel  The  branches  give  off  from  each  side 
distant,  long,  and  often  slightly  fiexuous,  branches  and  branchlets, 
which  bend  outward  and  then  become  parallel  like  the  main  branches. 
The  branchlets  are  rigid,  from  2  to  6  inches  long  without  dividing,  and 
but  little  more  slender  than  the  branches  from  which  they  arise, 
usually  slightly  compressed  and  tapering  but  little  to  the  obtuse  ends. 
They  arise  from  1  to  3  inches  apart  and  are  often  alternate,  but  at 
other  times  only  arise  from  one  side  of  the  branch.  The  coBuenchyma 
is  quite  thick  and  firm,  granulous  at  the  surface.  The  cells  are  flat, 
very  numerous,  crowdedly  arranged  in  two  broad  lateral  bands,  sep- 
arated by  a  very  narrow,  naked  median  space,  which  forms  a  slight 
groove.  The  cells  are  usually  so  contracted  as  to  appear  very  small 
and  inconspicuous,  but  when  the  surface  is  removed  they  are  seen  to 
be  rather  large,  oval,  and  so  closely  arranged  that  they  are  separated  * 
only  by  thin  walls.  The  axis  is  horn-like,  blackish  in  the  main  branch- 
es, but  in  the  branchlets  amber-yellow  and  translucent  Color,  in  the 
typical  specimens,  bright  yellow,  in  the  variety  light  purple.  The 
largest  specimens  are  18  inches  high  and  nearly  as  broad;  diameter 
of  the  main  branches  '30;  of  the  branchlets  at  base  '12;  at  tips  *10. 

Spicula,  in  the  typical  specimens,  bright  yellow.  Long  double- 
spindles  very  acute,  distantly  warted,  with  about  three  wreaths  of 
warts  on  each  end,  those  next  the  middle  much  the  largest ;  median 
space  wide.  Shorter  double  spindles  obtuse  and  more  densely  covered 
with  warts.  Double-wheels  nearly  or  quite  as  broad  as  long,  the 
"wheels"  large,  rather  thin,  their  edges  often  acute;  median  space 
narrow;  axis  smalL  The  ends  of  the  axis  are  also  terminated  by 
small,  thin,  wheel-like  disks.    The  polyp-spicula  are  of  several  kinds, 

TBAN&  OoNNBcncuT  AcAD,  VoL  I.  62  July,  1868. 
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the  most  common  are  small  but  not  very  slender  double-spindles,  with 
few,  distant,  thorny  papillae. 

The  longer  double-spindles  are  •132'"™  by  -048,  -120  by  -048,  -108  by 
•048 ;  the  stouter  ones  -120  by  -060,  -108  by  -060,  -108  by  -054,  -096  by 
•064,  -096  by  ^048,  -072  by  ^054  ;  the  double-wheels  -054  by  -060,  ^054 
by  -054,  -054  by  -048,  -054  by  -042,  -048  by  -054,  -048  by  '048. 

Margarita  Bay,  Lower  California, — A,  Garret;  La  Paz,  Gulf  of 
California, — Maj.  Wm.  Rich. 

Var.  purpurascens  Ven-m. 

Similar  in  form  to  the  preceding,  with  the  branches  and  branchlets, 
even  in  large  specimens,  not  more  than  half  as  large.  Color  light 
purple,  spicula  similar  in  form,  but  usually  with  the  double-wheels 
smaller  and  their  edges  less  acute.  The  colors  of  the  spicula  are  deep 
purple,  light  purple,  and  white.  Height  of  the  largest  specimens  2 
feet.  This  form  may  prove  to  be  distinct,  but  our  specimens  are  too 
few  to  satisfactorily  determina  It  is  near  Eugorgia  fusco-purpurea 
(?  Ehr.  sp.)  and  may  be  identical  with  it  The  spicula  of  the  latter 
are  well  figured  by  Dr.  KOlliker,*  and  agree  very  well  in  form  with 
those  of  this  supposed  variety. 

Pearl  Islands  and  Zorritos, — F.  H.  Bradley ;  Corinto, — J.  A.  McNieL 

Eugorgia  nobilis  Vemii,  sp.  nov. 

Plate  V,  figure  18. 

Large,  flabelliform,  with  large,  divergent,  compressed  branches,  and 
numerous  short,  thick,  curved  branchlets.  Several  very  large  flat- 
tened branches  arise  close  to  the  base  from  the  broad  trunk,  and 
spread  divergently  in  the  plane  of  the  frond,  giving  off  at  short  dis- 
tances (usually  about  half  an  inch,  often  less)  numerous  sub-parallel, 
undulate  branches,  which  are  strongly  compressed  at  their  bases. 
These  give  rise  to  numerous  secondary  branches  and  branchlets,  which 
arise  at  distances  of  from  '26  to  1  inch  apart,  and  are  short,  thick,  and 
strongly  curved,  scarcely  tapering,  rarely  more  than  an  inch  long 
without  dividing.  The  coDnenchyma  is  thick  and  persistent.  The 
cells  are  larger  and  less  crowded  than  in  the  preceding  species,  usually 
flat,  sometimes  a  little  prominent,  forming  two  broad  bands,  which 
are  separated  by  a  narrow,  sterile  sulcus  on  each  side,  corresponding 
to  a  large  longitudinal  duct.  Color  brownish  yellow,  or  reddish 
brown.  The  largest  specimens  are  18  inches  high  and  2  feet  broad  ; 
diameter  of  main  branches  •SS  to  '75 ;  of  branchlets  '12  to  'IS. 

Spicula  light  purple,  yellow,  and  white.  Long  double-spindles  some- 
what acute,  thickly  covered  with  warts.     Stouter  ones  more  densely 

*  Icones  HistioIogicaB,  Taf.  zviii,  figs.  28  to  31. 
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warty,  blunt,  quite  variable  in  form  and  size.  Double-wheels  small, 
about  as  long  as  broad,  with  small  wheels  very  close  together,  and 
with  the  axis  projecting  but  slightly  at  the  ends.  The  long  double- 
spindles  are -120™™  by  -048^™,  -120  by  -042,  and  -120  by  -036;  the 
stouter  double-spindles  -084  by  -054,  -084  by  -048,  and  -096  by  -064 ; 
the  double-wheels  -042  by  -042,  and  '048  by  -042. 

Pearl  Islands,  6  to  8  fathoms  by  divers, — F.  H.  Bradley;  La  Paz, — 
J.  Pedersen  (van  excelsa);*  Corinto, — ^J.  A.  McNieL 

This  species  resembles  JE  ampla,  but  is  more  densely  ramulous,  and 
has  shorter,  curved  branchlets,  instead  of  long,  erect  ones.  Its  spicula 
are  similar,  but  the  double-wheels  are  smaller  and  more  rounded. 

B. — fhbeUiform.    Branches  bipinn(Ue  and  tripinnah^  ru>t  codkscer^     dUs  prominent 

Eugorgia  Daniana  Vemii,  sp.  nov. 

Plate  V,  figure  14.    Plate  VI,  figure  7. 

Corallum  densely  ramose  in  one  plane,  forming  broad,  rounded, 
fan-shaped  fronds.  Near  the  base  the  short,  thick,  compressed  trunk 
divides  into  several  large,  divergent,  compressed,  main  branches. 
These  give  ofE^  pinnately  from  each  edge,  at  intervals  of  a  quarter  of 
an  inch  or  less,  short,  slender  branchlets,  and  occasional  longer  branch- 
es, which  are  similar  to  the  primary  ones.  These  again  subdivide 
pinnately,  in  the  same  manner,  part  of  the  pinnse  remaining  short  and 
simple,  while  others  elongate  into  branches,  which  again  subdivide, 
producing  similar  simple  branchlets,  and  some  branches  that  subdi- 
vide again.  The  final  branchlets  are  slender  and  short,  varying  in 
length  from  'IS  to  '30  of  an  inch,  very  seldom  '60,  with  a  diameter 
of  about  '00.  The  verrucas  are  small,  prominent,  higher  than  broad, 
conical,  crowded  on  all  sides  of  the  branchlets.  Surface  of  the 
branches  and  cells  distinctly  granular  with  the  naked  spicula.  Color 
bright  yellow,  streaked  and  blotched  with  dark  red  both  upon  the 
branches  and  cells.  Axis  strongly  compressed,  black  in  the  main 
branches,  setaceous  and  rigid  in  the  branchlets,  where  it  becomes 
translucent  and  brownish. 

Height  10  inches;  breadth  14;  diameter  of  tnmk  '22;  of  main 
branches  'IS.  The  spicula  are  deep  red  and  bright  yellow,  intermin- 
gled. Long  double-spindles  slender,  acute,  with  a  wide  median  space, 
and  about  four  whorls  of  well  separated  warts  on  each  end,  those 
next  to  the  median  space  considerably  the  largest,  the  others  dimin- 
ishing toward  the  ends,  where  they  become  very  small.  Some  are  less 
slender,  but  similar  in  length  and  structure.     Stout  double-spindles 

*  The  La  Paz  spedmens  {var,  exeelaa)  are  large  and  tall,  with  elongated  branches,  but 
the  spicula  are  smaller  and  more  slender.    Color  brown  or  yellowish-brown. — Reprint 
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short  and  thick,  with  two  whorls  of  large  warts  on  each  end,  the  outer 
ones  terminal.  Double-wheels  large,  little  longer  than  broad,  with  a 
rather  wide  median  space ;  inner  wheels  thin,  with  sharp  edges ;  outer 
ones  terminal,  not  half  as  large,  sharp-edged,  about  as  far  from  the 
median  ones  as  these  are  apart.  The  long  double-spindles  measure 
•120™"*  by  •042°»°»,  -114  by  -045,  -117  by  -034,  -096  by  -042  ;  the  stouter 
double-spindles  -090  by -054, -or-  ;  '  -  •^'^ft  by '054, -096  by -060  ; 
double-wheels  '072  by  -060,  med.    >  ^:     •  \  ■  >*  ;'X!*»  -024, 

terminal  wheels   '036,  space  b«    ^^  ih  i    .u^   ,•  ,.u   .  sh"         <    " 

Other  double-wheels  measure  'C      \*^  •«><>.  J*t  ■   •  7:    ;.    fir»4 

Panama  and  Pearl  Islands,  C  •  r  s  ,  :.  ,  ,  ''  Wvv,  \  ;  («  *.: 
of  Nicoya, — J.  A.  McNiel. 

Bugorgia  aurantiaca  Vernii.   (Euoobqia  Mexioana  v.,  ist  EcL). 

Lophogorgia  aarantiaca  Horn,  Proceedings  Philadelphia  Acad.  Nat  Sciences,  1860, 

p.  233  {non  Lsptogorgia  ouranHaca  Edw.,  1857). 
Oorgonia  awranUaca  Yerrill,  Bulletin  Museum  of  Oomp.  Zoology,  1864,  p.  33. 
Eugorgia  Mexicana  Yerrill,  Amer.  Journal  of  ScL,  xlv,  p.  415,  May,  1868. 

Plate  V,  figure  16.     Plate  VI,  figure  8. 

Corallum  forming  large  densely  branched  fans,  the  branches  subdi- 
viding in  the  same  manner  as  in  the  preceding  species,  but  the  main 
branches  are  longer  and  less  compressed,  and  the  pinnate  branchlets 
are  not  so  close  together  (usually  '25  inch).  The  branchlets  are  also 
larger  and  somewhat  longer,  the  length  being  from  '25  to  1  inch,  the 
diameter  '10  inch.  The  cells  are  crowded  on  all  sides  of  the  branch- 
lets,  but  form  irregular  lateral  bands  on  the  larger  branches.  They 
form  rounded  prominent  verrucee,  that  are  a  little  larger  but  not  so 
prominent  as  in  the  preceding  species,  mostly  bilabiate.  The  main 
branches  have  a  well  marked  median  groove,  surface  granular,  coenen- 
chyma  thin  and  friable.  Color  bright  orange,  streaked  with  red; 
interior  of  the  coenenchyma  red.  Axis  yellowish  brown  in  the  larger 
branches,  light  yellow  and  translucent  in  the  smaller  branches  and 
branchlets,  where  it  is  very  slender  and  rigid.  Height  15  inches ; 
breadth  20;  diameter  of  the  trunk  '18;  of  the  main  branches  '15. 

The  spicula  are  light  red  and  bright  yellow.  Longer  doublenspin- 
dles  slender,  acute,  with  three  or  four  whorls  of  well-separated  warts; 
stouter  double-spindles  short  and  thick,  with  about  two  whorls  of  large, 
separate  warts,  the  outer  whorl  nearly  or  quite  terminal,  median  space 
wide.  Double-wheels  small,  resembling  the  stouter  double-spindles 
in  size  and  proportions,  with  a  rather  wide  median  space ;  inner  wheels 
not  large,  with  rounded  edges,  sometimes  crenulated  or  a  little  warty, 
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especially  on  one  side ;  terminal  wheels  much  smaller,  close  to  the 
inner  ones,  with  rounded  edges. 

The  long  double-spindles  measure  -lOS""*  by  -OSS'"",  '108  by  'OSB, 
•102  by  -034,  -096  by  -030;  the  stouter  double  spindles  -084  by  '042, 
•078  by  -039 ;  the  double-wheels  -060  by  -042,  -066  by  -042,  ^064  by  '042, 
with  the  terminal  wheels  '021,  axis  -021,  length  of  median  space  '009. 

La  Paz,  Gulf  of  California, — J.  Pedersen,  Maj.  Wul  Rich ;  Mazat- 
lan, — Dr.  Horn ;  Acapulco, — A.  Agassiz,  Rev.  J.  Dickinson. 

In  the  mode  of  branching,  the  size  and  structure  of  the  branchlets, 
and  color,  this  closely  resembles  the  last   species,  which  I  have 
separated  chiefly  on  account  of  the  very  different  size  and  form  of 
the  spicula,  and  especially  of  the  double-wheels.* 
Eugorgia  rubens  Vemii,  sp.  nov. 

Corallum  slender,  bipinnate  and  tripinnate.  The  small  branches  and 
branchlets  arise  at  distances  of  a  quarter  to  half  an  inch  apart,  and  are 
either  alternate  or  sub-opposite.  Branchlets  very  slender,  rather 
short,  the  edges  dentate  by  the  prominent  cells.  Axis  slender,  seti- 
form  in  the  branches,  pale  amber-color,  translucent  Cells  prominent, 
forming  small  conical  verrucse,  arranged  in  a  single  row  along  each 
edge  of  the  branchlets.  Color  pale  red  or  rose-color.  Diameter  of 
the  branchlets  '08  inch ;  of  terminal  branchlets  '06  ;  length  of  branch- 
lets  '36  to  '60 ;  entire  specimen  2  or  3  feet  across. 

The  spicula  are  pale  red,  and  mostly  short  and  stout  The  longer 
double-spindles  are  rather  small,  slender,  not  very  acute,  with  about 
three  distant  whorls  of  crowded  warts  on  each  end,  the  median  onen 
a  little  larger ;  median  space  moderately  wide.  Stouter  double-spin- 
dles short  and  thick,  blunt,  with  two  or  three  close  whorls  of  crowded 
rough  warts.  Double-wheels  rather  large,  with  thick,  round-edged 
wheels,  the  outer  ones  terminal ;  median  space  narrow. 

The  longer  double-spindles  measure  •120"*"*  by  '048,  '096  by  '042 
•096  by  -036 ;  the  stouter  double-spindles  -096  by  -048,  -084  by  -036, 
•072  by  -048,  ^072  by  -036 ;  double-wheels  -066  by  -048,  -066  by  -042, 
•060  by  -042,  ^060  by  ^036. 

Paita,  Peru, — F.  H.  Bradley,  from  Mrs.  George  Petrie. 

0. — DtehotomouSf  terminai  hranchkia  aUndar,  elongated.     Cetta  scarcely  rai$ecL 

Eugorgia  Bradleyi  Vemii,  sp.  nov. 

Corallum  small,  slender,  more  or  less  flabelliform.  The  round, 
slender  trunk  arises  from  a  flat,  expanded  base,  and  at  the  height  of 


*  Since  Valenciennes'  species  (see  p.  41 3)  proves  to  belong  to  a  distinct  genus,  I  have 
restored  the  earliest  name, — Reprint 
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one  or  two  inches  divides  into  two  equal  branches.  These  subdivide 
either  immediately  or  at  various  distances  up  to  1*5  inches  in  a  similar 
dichotomous  manner.  The  tertiary  branches  are  again  unequally 
dichotomous.  The  branchlets  are  mostly  secund,  slender,  spreading 
outward  from  the  branches  in  a  wiJ*  vwv^  varying  in  length  from  1 
to  4  inches,  tapering  toward  the  ^''  ,  u  h  i  mc  very  slender.  The 
cells  are  small,  oblong,  flat  or  v-  ■  i!'  ;•  i  .!.-  K  a  mm-  A  closely  in 
one  or  two  rows  on  each  side  c  '  .  -  .i  *  i^.  ^  •  in  ^»r  ul  •  nnds 
of  four  or  more,  irregular,  crowuv.i     owh  oj.      ,  r   inuuiu 

Median  groove  very  distinct.     Axis  slencLei ,  ^  i  a.  .  ir i k  m 

larger  branches,  brown  and  tran^ucent  in  the  smaiicr  i^ . .    v 
ish  and  setiform  in  the  branchlets.     Color  bright  purplish  uu, 
lemon-yellow,  or  light  yellowish  brown.     Height  7  inches;  breadti. 
6 ;  diameter  of  trunk  '13 ;  of  branches  '10;  of  branchlets  '03  to  -05. 

Spicula  light  purple,  or  bright  yellow.  Longer  double-spindles 
rather  slender,  very  acute,  sometimes  curved,  often  with  the  ends  une- 
qual, median  space  wide,  warts  numerous,  in  4  to  6  whorls,  those  toward 
the  ends  very  small,  the  median  ones  much  larger,  occasionally  several 
sharp  points  terminate  one  of  the  ends.  Stouter  double-spindles  much 
smaller,  stout  and  thick,  with  about  3  whorls  of  very  prominent, 
rough  warts ;  the  last  whorl  is  sometimes  terminal,  in  other  cases  the 
end  is  formed  by  a  single  rough  wart ;  some  have  the  warts  so  crowd- 
ed that  they  resemble  double-heads.  Double-wheels  variable  in  size, 
about  as  long  as  broad,  mostly  with  a  narrow  median  space,  small 
axis,  and  thin  wheels ;  terminal  wheels  small,  close  to  the  inner  ones. 
Cross-shaped  compound  spicula  occasionally  occur,  having  slender 
branches,  covered  by  small  but  prominent  warts. 

The  longer  double-spindles  measure  •176™'"  by  •042"'",  •138  by  -042, 
•132  by  •048,  -126  by  ^036 ;  the  stouter  double  spindles  -096  by  -054, 
•090  by  -048,  ^072  by  -054,  -072  by  -048 ;  the  double-wheels  -036  by 
•036,  with  median  space  '009,  diameter  of  terminal  wheels  ^018;  and 
•048  by  '042,  with  the  median  space  '012,  terminal  wheels  '024 ;  others 
•048  by  -042,  -043  by  -043 ;  crosses  -084  by  -084,  and  -060  by  -060. 

Panama  and  Pearl  Islands,  rare, — F.  H.  Bradley ;  Gulf  of  Nicoya, — 
J.  A.  McNiel. 

This  species  resembles  in  form,  mode  of  subdividing,  and  slender- 
ness  of  trunk  and  branches,  Leptogorgia  alba,  but  is  very  distinct  in 
the  character  of  the  spicula.  Its  color,  though  variable,  is  probably 
also  suflScient  to  separate  them,  since  this  has  not  been  observed  lohite^ 
which  is  the  constant  color  of  L.  cUba,  so  fer  as  can  be  judged  frt)m 
an  examination  of  over  200  specimens. 
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The  following  species,  which  I  have  not  seen,  is  placed  here  with 
much  doubt.  In  its  external  characters  it  appears  to  resemble  some 
species  of  Eugorgia^  but  the  form  of  the  spicula,  if  correctly  stated, 
would  indicate  affinities  with  Piammogorgia  or  Plexaura.  Edwards 
and  Haime  describe  it  as  follows  :* 

Eohinogorgia  aurantiaoa  VemiL  (Lkptogorgia  aubantiaoa,  ist  Ed.). 

Pkxomra  auranUaca  Val.,  Comptes-rendus,  xli,  p.  12. 
Leptogorgia  au/rantiaca  Edw.  and  Haime,  Corall.,  i,  p.  165,  1857. 

Corallum  rather  branching,  branches  pretty  stout,  the  last  elongated. 
Calicles  crowded  and  very  distinct  throughout  Spicula  in  the  form 
of  warty  clubs  ("  slerites  en  massue").  Color  ferruginous  yellow. 
Callao  ("Calloa"). 

PhyCOgOrgia  VaL ;  Edw.  and  Haime,  CoralL,  i,  p.  182. 

Axis  lamellar  and  dilated  in  the  form  of  membranous  leaflets,  sim- 
ilar to  a  fiicus,  and  covered  with  a  thin  sclerenchyma,  perforated  by 
poriform  calicles.   (Edw.  and  Haime). 

PhyCOgOrgia  f\lCata  VaL ;  Edw.  and  Haime. 

Gorgonia  fijuxUa  VaL,  Voyage  de  la  V6uu8,  ZooL,  PL  11,  fig.  2. 

Corallum  thin,  expanded,  divided  into  ramose  fronds,  the  branches 
of  which  are  contracted  at  their  base  and  enlarged  toward  the  sum- 
mit.    Calicles  small  and  close.     Color  rosy.     Mazatlan.     (E.  and  H.) 

Family,  Plexaubid^  Gray. 

Annals  and  Mag.  Nat  Hist,  1859,  p.  442. 
EwMcida  Kolliker,  Icones  Histiologicas,  p.  137,  1865. 

Corallum  usually  dichotomous  and  more  or  less  arborescent.  Axis 
horn-like,  or  more  or  less  calcareous,  especially  at  base.  Longitudi- 
nal ducts  equal,  arranged  regularly  all  around  the  axis.  Ccenenchy- 
ma  usually  thick.  Cells  scattered  over  all  parts  of  the  surface,  flat, 
or  elevated  on  prominent  verrucsB.  Tentacles  at  base,  and  sides  of 
the  polyps  stiffened  with  large  fusiform  spicula.  Spicula  of  the  coenen- 
chyma  usually  large,  of  various  forms,  most  frequently  there  are  large 
warty  spindles  mingled  with  clubs  or  crosses. 

The  three  principal  genera  of  this  family,  Plexaura^  PlexavreUa^ 
and  Eunicea^  which  are  each  represented  by  numerous  large  and 
common  species  in  the  Caribbean  Fauna,  appear  to  be  entirely  absent 
from  the  Pacific  coast  of  America.      * » 

The  following  genus,  which  is  scarcely  a  typical  representative  of 
the  family,  appears  alone  to  replace  the  larger  forms  of  the  Atlantic. 

•  Spicula  from  the  original  specimen,  sent  by  Dr.  KoUiker,  show  that  it  is  an  Eckmo-- 
gcrgia^ — Reprint 
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Psammogorgia  VenriiL 

American  Jour,  of  Sd.,  vol  xlv,  p.  414,  May,  1868. 

Corallum  dichotomous  or  subpinnate,  with  round  branches.  Axis 
horn-like.  Conenchyma  moderately  thick,  the  surface  finely  granu- 
lated with  small  rough  spicula.  Cells  scattered,  sometimes  flat,  more 
frequently  raised  in  the  form  of  rounded  verrucae.  Polyps  with 
rather  large,  elongated,  slende*-  v\:i  /  sMiir?i«8at  the  bases  of  the 
tentacles.  Spicula  of  the  cobuc  .  ]  ;.  ma  most!)  'trt,  tli>k.  and  very 
rough,  warty  spindles  and  ror  '     '  il's  of  jr,.>. Vratt       ^ . 

Psammogorgia  arbuscula  Venu.. 

Echinogorgia  arbu9cuia  Verrill,  Proa  Boston  Society  ^la^/u.^.         *     \ 

April,  1866. 
Psammogorgia  arhttscula  Verrill,  Amer.  Jour.  Science,  xlv,  p.  414,  May,  1868. 

Plate  V,  figure  17.     Plate  VI,  figure  9. 

Corallum  low,  irregularly  dichotomous,  subflabelliform,  several 
stems  often  arising  from  one  base.  Base  broad,  encrusting,  covered 
with  a  thin  coenenchyma,  which  usually  bears  polyps.  From  this,  one 
to  twelve  stems  arise,  which,  when  numerous,  form  rather  dense 
clumps  of  branches.  The  young  stalks  are  often  2  to  4  inches  long 
before  subdividing,  enlarging  upward  to  the  obtusely  rounded  tips. 
In  other  cases  they  subdivide  dichotomously  very  near  the  base,  the 
main  branches  being  about  as  large  as  the  trunk.  These  again  sub- 
divide in  a  similar  manner  into  secondary  and  tertiary  branches  and 
branchlets,  which  curve  outward  at  base  and  then  become  subparallel, 
but  are  often  crooked  and  irregular,  and  sometimes  coalesce.  The 
terminal  branchlets  are  round,  obtuse,  scarcely  tapering,  often  en- 
larged at  the  tips,  from  1  to  4  inches  long,  about  as  large  as  the 
main  branches.  Ccenenchyma  moderately  thick.  Surface  of  the 
ccenenchyma  roughly  granular.  Cells  large,  more  or  less  prominent, 
at  the  summit  of  rather  large  verrucae,  which  are  often  as  high  as 
broad,  uniformly  scattered  over  all  parts  of  the  branches,  arranged 
somewhat  in  quincunx,  the  summits  frequently  eight-rayed.  Color 
dark  red.  In  life,  "  stem  bright  red,  polyps  bright  yellow."  Height 
of  largest  specimens  4  to  8  inches ;  breadth  3  to  6 ;  diameter  of  main 
branches  '15. 

Spicula  bright  red,  mostly  rather  stout  thorny  spindles.  Longer 
spindles  stout,  with  acute  ei!8s,  covered  with  large  thorny  warts, 
which  are  largest  about  the  middle ;  stouter  spindles  blunt  at  the  ends, 
and  more  thickly  covered  with  similar  rough  warts.  Other  stout, 
thick  spicula,  or  "heads,"  about  as  thick  as  long,  and  crowdedly 
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covered  with  thomy  warts,  are  abundant,  especially  in  the  superficial 
layer,  mixed  with  the  last.  Also  much  smaller  and  more  slender 
spindles,  with  few  large  warts.  The  club-shaped  spicula  are  not 
numerous  and  are  variable  in  form;  the  larger  end  is  not  much 
expanded,  but  covered  with  sharp  and  thomy  warts,  which  decrease 
to  the  somewhat  acute,  smaller  end.  The  polyp-spicula  from  the 
bases  of  the  tentacles  are  relatively  large,  very  long,  slender  spindles, 
with  acute  ends,  often  curved,  and  covered  uniformly  with  small,  sharp, 
conical  warts.     Some  of  the  smaller  ones  are  but  slightly  warted. 

The  longer  ^^ni^^dles  measure  '264«»"  by  -OOe"*",  240  by  -108,  -240 
by  -084,  '204  by  -072,  -192  by  -084  ;  the  stouter  ones  '144  by  '084,  -144 
by  -072;  the  "heads"  -108  by  -102,  -144  by  -126,  -120  by  -096,  -108 
by  -084 ;  the  " clubs"  -180  by  -084,  -180  by  -078,  '168  by  -078,  -156  by 
•072  ;  the  polyp-spindles  -264  by  -064,  -240  by  -048,  -240  by  -042,  227 
by  -064,  -204  by  '042,  -204  by  -024. 

Panama  and  Pearl  Islands,  in  pools  at  extreme  low-water  mark, — 
F.  H.  Bradley ;  Gulf  of  Nicoya,  by  divers,— J.  A.  McNiel. 

This  species  is  very  variable  in  form,  and  especially  in  the  promi- 
nence of  the  cells,  or  else  there  are  two  or  more  species  here  included. 
The  typical  form,  above  described,  has  the  cells  large  and  raised  on 
prominent  verruc».  The  two  principal  variations  from  this  type  are 
as  follows : 

Vax.  Dowii  VerrOl. 

Similar  in  mode  of  branching  to  the  preceding  form  but  somewhat 
more  flabelliform  and  regular,  branchlets  rather  smaller.  Cells  flat, 
or  scarcely  raised,  when  contracted  often  eight-rayed.  Spicula  much 
like  those  of  the  typical  form.     Color  deep  red. 

San  Salvador, — Capt.  J.  M.  Dow ;  Pearl  Islands, — ^F.  H.  Bradley. 

Vax.  pallida  VerrflL 

Corallum  more  or  less  flabelliform,  branching  dichotomously,  branch- 
lets  round,  sometimes  as  large  as  the  main  stem,  usually  smaller. 
Cells  a  little  raised,  forming  low  vernicte.  In  fresh  specimens,  the 
cells  are  often  surmounted  by  a  small  conical  mass  of  convergent 
spicula,  from  the  bases  of  the  tentacles.  Color  dull  grayish  white,  or 
yellowish.     In  life,  "  stem  white  or  light  drab ;  polyps  bright  yellow," 

— F.  a  B. 

Spicula  of  the  ccenenchyma  pale  pink  or  colorless,  transparent; 
polyp-spicula  orange  red.  Longer  spindles  rather  long  and  slender, 
acute,  covered  with  distantly  scattered,  unequal,  prominent,  rough 

TRAK&  Ck)NNBoncuT  AcAD.,  VoL.  I.  63  Deoembeb,  1868. 
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warts.  Some  of  the  largest  are  stouter,  but  acute,  and  often  curved 
or  irregular  in  outline.  Stouter  spindles  very  irregular  in  form  and 
size,  often  blunt,  very  rough  and  thorny,  warts  not  crowded.*  Clubs 
slender,  small  end  acute,  enlarging  regularly  toward  the  large  end, 
which  is  crowded  with  warts  of  small  size. 

The  longer  spindles  measure  •216"™'^  by -090,  -204  by  -084,  -204  by 
•060,  -180  by  -060  ;  stouter  f  i:  '  ^  -1.32  by  -084,  -132  by  '060,  '120  by 
•072;  clubs -162  by -048;  b-  ii  '  '.^    •;.  '     — «Res  '192  by  -132; 

polyp-spindles -252  by -042       "  '  ;      ^  :-.   2lo  ;  ' --   -042, 

•204  by  -030. 

Pearl  Islands,— F.  H.  T       •  \ 

This  form  resembles,  in  its  brauL  .      .  i  ;    •  h  ,  -  -    .    .  .  '    \   '        : 
fers  in  its  color  and  somewhat  in  the  spicula,  vs      h   :.r     !.       f\:, 
warted  and  usually  not  quite  so  stout. 

Psammogorgia  teres  VemU,  sp.  nov. 

Plate  V,  figure  18.    Plate  VII,  figure  1. 

Corallum  dichotomous,  large,  flabelliform,  with  rather  large,  round 
branches,  which  are  often  curved.  The  base  is  expanded,  often  giv- 
ing rise  to  more  than  one  trunk.  The  stem  forks  within  half  an  inch 
from  the  base,  where  it  is  large  and  round.  The  main  branches  again 
fork  irregularly,  and  also  give  off  numerous  branches  and  branchlets  at 
distances  of  half  an  inch  or  less,  in  an  irregularly  subpinnate  and 
often  secund  manner.  These  are  all  round  and  thick,  and  bend  out- 
ward at  the  axils  with  a  broad  curve,  and  then  turn  upward,  but 
most  of  them  are  more  or  less  crooked  throughout,  and  not  unfre- 
quently  coalesce.  The  terminal  branchlets  are  considerably  smaller 
than  the  main  branches,  and  usually  taper  slightly  to  the  blunt  ends. 
Cells  large,  distant,  scattered  over  the  whole  surface,  flat  or  veiy  lit- 
tle raised.  Ccenenchyma  thin,  with  a  finely  granulated  surface,  bright 
red.  Axis  dull  yellowish,  woody  in  appearance ;  thick,  opaque,  and 
soft  in  the  branchlets.  Height  1 0  inches ;  breadth  8  inches ;  diameter 
of  trunk  '40  ;  of  main  branches  '18  to  '22  ;  of  branchlets  12  to  '15. 
Spicula  bright  red,  varied  in  size  and  form.  The  greater  part  are 
rather  large,  short,  stout  spindles,  covered  with  numerous,  very  prom- 
inent, rough  warts,  arranged  on  each  end  in  two  or  three  irregular 
whorls;  ends  scarcely  acute.     Others  are  longer  and  more  slender, 


*  These  principally  form  the  external  layer,  but  are  mingled  with  a  few  dubs  and 
other  forms.  In  this  genus  there  is  no  very  distinct  superficial  layer  of  smaller  club- 
shaped  spicula^  such  as  is  found  in  Eunicett,  PlexawrOy  and  PlexaureUa.  Hence  I  place 
the  genus  in  this  family  with  some  doubt  It  is,  apparently,  allied  to  Asirogorgia  and 
may  possibly  belong  to  the  Primnoidffi,  near  Muricea, 
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with  acute  ends,  but  equally  rough.  Some  head-like  spicula  are  about 
as  long  as  broad,  sometimes  nearly  spherical,  crowdedly  covered  with 
large,  thorny  warts,  those  about  the  middle  largest.  There  are  also 
short,  stout  spindles,  crowdedly  covered  with  warts  on  the  whole  sur- 
face. Club-shaped  spicula  occasionally  occur,  having  the  larger  end 
but  little  expanded,  covered  with  large,  prominent,  thorny  warts; 
these  with  the  two  preceding  forms  chiefly  compose  the  external  layer. 
Cross-spicula,  with  four  or  six  roughly  warted  branches,  frequently 
occur.  Besides  these,  there  are  many  small  spicula  of  various  forms, 
but  all  are  covered  with  rough  warts,  and  most  of  them  are  short  and 
stout.  Polyp-spindles  are  long,  slender,  acute,  usually  curved,  cov- 
ered with  small,  sharp  warts. 

The  longer  spindles  measure  -192""  by  -084"^",  -174  by  -078,  -168  by 
•090,  168  by  -048,  -144  by  -066,  -132  by  -072;  stouter  spindles  166 
by  -096,  -132  by  -090,  -132  by  -078,  '120  by  -096 ;  warty  head-spicula 
•168  by  -096,  -144  by  -120,  -144  by  -090,  -108  by  -096  ;  clubs  '132  by 
•072,  -120  by  -060 ;  crosses  ^144  by  -096,  -120  by  084;  polyp-spindles 
•264  by  -054,  -227  by  -048,  -204  by  -036,  '198  by  '048. 

Pearl  Islands,  in  6  to  8  fathoms,  rare, — F.  H.  Bradley. 

Resembles  somewhat  var.  Dowii  of  the  preceding  species,  but  is 
much  larger,  with  stouter  branches  and  branchlets,  and  larger  and 
more  distant  cells.  The  suiface  is  smoother  and  the  cells  are  usually 
not  at  all  raised.  The  color  is  also  brighter  red.  The  spicula  are 
quite  different. 

Psammogorgia  fticosa  VemU. 

Amer.  Journal  Science,  xlviii,  p.  427,  Nov.,  1869. 
Gorgonia  fucosa  VaL,  Voyage  Venus,  PL  15  bis. 
Pkxawra  fucosa  VaL  ;  Edw.  and  H.,  Corall.,  i,  p.  154,  {non  Verrill). 
Mazatlan. — Voyage  of  the  Venus.     A  large  species  allied  to  P, 
teres. — Reprint. 

Psammogorgia  gracilis  Vemii,  sp.  nov. 

Plate  V,  figure  19.    Plate  VI,  figure  10. 

Corallum  slender,  flabelliform,  the  branchlets  subparallel  and  elon- 
gated. The  stem,  in  the  only  specimen  seen,  is  slender,  and  at  the 
height  of  about  an  inch  subdivides  into  four  main  branches,  one  of 
which  then  passes  onward,  like  a  continuation  of  the  stem,  undivided 
for  nearly  1  '5  inches,  when  it  gives  off  branchlets  pinnately  on  each 
side,  at  distances  of  from  '10  to  '40.  Two  of  the  other  main  branches 
subdivide  near  their  origin  into  several  long,  slender,  ascending 
branches  and  branchlets,  some  of  which  fork  near  their  ends.  The 
branchlets  are  all  about  equal  in  size,  varying  in  length  from  less  than 
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I  inch  to  2'5,  with  a  diameter  of  about  '07 ;  they  are  round,  slender, 
and  scarcely  taper.  The  cells  form  low,  swollen  verrucae,  which  are 
closely  crowded  over  the  whole  surface.  Coenenchyma  moderately 
thick.  Axis  slender  and  wood-yellow,  opaque  even  at  the  ends. 
Color  light  red.     Height  5  inches ;  breadth  4 ;  diameter  of  stem  -10. 

Spicula  bright  red ;  club-shaped  spicula  numerous,  with  the  small  end 
very  acute.  The  larger  spindles  are  rather  slender,  ends  very  acute, 
warts  prominent,  not  «.  ^  ^  ^'^r^inor  five  or  six  irregular  whorls 
on  each  end,  which  be  «         -  in    -  ^  poM.  ^.     -     .     >    r*-- 

dies  very  rough,  with   '^tu  •   <     '^      *  "iil.^   \  -ry  i;'-']'  mm.<.   aU -^ 
long  as  the  spindles,  b  '    •  .       i       -m    ;   .     ,»,  "^     i.     .    *    t,  *     \' 
numerous,  large,  prom:"      ,     <     '    -  ..   .'  \    i' .     ■  u 

toward  the  small  end,  which  tapers  to  a  ^L:  ■;»  p-  i.t  V  -  ti..  •-' 
pale  yellow,  long  and  slender,  covered  with  small,  nearly  smooiu  a  ^i 

The  longer  spindles  measure  •240"™  by  -060,  -228  by  -060,  -228  by 
'048,  -222  by  -072,  -168  by  -036  ;  stouter  spindles  -168  by -072,  -144  by 
•084,  -102  by  -066  ;  clubs  -252  by  -084,  -216  by  -072,  -210  by  -084,  -192 
by  -084,  -168  by  '060;  polyp-spindles  -150  by  -018,  -144  by  -036,  '182 
by  -080,  -114  by   036. 

Pearl  Islands,  very  rare, — F.  H.  Bradley. 

This  species  is  remarkably  distinct  from  the  preceding  three  in  its 
mode  of  branching,  its  long  and  quite  slender  branchlets,  and  espe- 
cially in  its  very  peculiar  spicula.  It  differs  widely  from  all  other  Gor- 
gonians  of  the  coast,  known  to  me,  in  the  form  and  abundance  of  the 
singular  club-shaped  spicula. 

Family,  Primnoid^e. 

Frimnoaciea  Val.;  Edw.  and  Haime,  CoralL,  vol  i,  p.  138. 

FrimnoadcB,  AcarUhogcrgiada  and  Muriceida  Gray,  Ann.  and  Mag.  Nat  Hist,  1869, 

p.  442. 
Primnoacea  K51liker,  Icones  Histiol,  p.  135,  1865. 
PlexauridoB  (pars)  and  Primnoaceao  VerriU,  Revis.  Polyps,  E.  Coast  U.  S.,  p.  8,  1864. 

Corallum  usually  branched,  sometimes  simple.    Axis  horn-like  or 
more  or  less  calcareous,  especially  at  base.     Cells  prominent,  covered 
with  large  scales  or  spicula.     Ccenenchyma  with  large  scales  or  spi- 
cula, the  outer  ones  conspicuous  at  the  suHace.    Longitudinal  ducts 
many  and  equal  on  all  sides,  or  few  and  symmetrically  arranged. 
MurioeCt  Lamouroux  (restricted). 
Muricea  (pars)  Lam*x,  Expos,  roeth.,  p.  509,  1821 ;  Blainville,  Man.  d^Actinologie,  p. 
509 ;  Ehrenberg,  Gorallenthiere,  p.  134 ;  Dana,  Zooph.,  p.  6*73 ;  Edw.  and  Haime, 
CoralL,  vol.  i,  p.  142,  1857,  etc. 
Muricea  Kolliker,  Icones  HistiologicaB,  ii,  p.   136,  1866;  Yerrill,  American  Jour. 
Sdenoe,  vol  xlv,  p.  411,  1868. 
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Corallum  variously  branched,  usually  dichotomous  or  arborescent. 
Axis  horny,  rarely  becoming  calcareous  at  the  base  in  large  speci- 
mens. CoBnenchyma  composed  of  large,  one-sided,  very  warty,  and 
often  curved  spindles,  mingled  with  many  smaller  ones  of  various 
sizes,  the  exterior  being  formed  mainly  of  the  large  ones,  which  be- 
come imbricated  on  the  surface  of  the  verrucee  and  usually  project 
from  the  surface.  The  cells  are  prominent  in  various  degrees,  and 
either  tubular  or  bilabiate  with  the  lower  side  projecting.  Polyps 
retractile,  the  tentacles  stiffened  at  base  with  long,  warty  spindles. 

Dr.  Kdlliker  has  very  judiciously  restricted  this  genus  by  the  re- 
moval of  Paramuricea  and  Echinogorgia^  two  well  defined  and  natu- 
ral genera.  As  now  limited  Muricea  is  a  well  characterized  genus, 
which  is  widely  distributed  in  the  tropical  seas,  but  apparently  more 
fully  represented  on  the  American  coasts  than  elsewhere.  In  the 
West  Indies  and  on  the  Atlantic  coasts  there  are  at  least  five  species, 
while  on  the  Pacific  side  eighteen  have  already  been  discovered. 
The  species  from  the  East  Indies.  China,  etc.,  which  I  have  seen,  are 
smaller  and  less  typical  than  the  American  forms. 

The  species  of  Echinogorgia  are  mainly  from  the  East  Indies.  The 
ParamuriceoB  are  found  on  the  European  coastsj  in  the  Mediterranean, 
and  one  species,  at  least,  in  the  West  Indies  and  at  Florida  (P.  clath- 
rata  (Dana  sp.).  The  genus,  Thesea  Duch.  and  Mich.,  is  a  rare 
West  Indian  form.  Bebryce  Phil,  is  from  the  Mediteri*anean.  An- 
thogorgia  and  Aatrogorgia  Verrill,  as  yet  represented  only  by  one  spe- 
cies each,  are  from  Hong  Kong,  while  the  genus,  Heterogorgia  V.,  is 
known  only  from  Panama  Bay.  Acanthogorgia  Gray,  seems  allied  to 
Muricea^  and  especially  to  Heterogorgia,  It  has  several  species :  A, 
coccinea  V.,*  from  Hong  Kong ;  A,  Atlantica  and  A,  Orayi  Johns,, 
from  Madeira ;  A,  hirsuta  Gray,  locality  doubtful ;  and  A,  aspera 
Pourtale8,f  off  Havana,  in  270  fathoms.  Blepharogorgia  Schrammi 
Duch.  and  Mich.,  from  Guadaloupe,  is  referred  to  the  same  genus  by 
Pourtales,  but  it  appears  to  agree  better  with  Paramuricea.  The 
genus.  Acts  Duch.  and  Mich.,  is  also  allied  to  Muricea  and  has  two 
West  Indian  species. 

A. — Verrv4^  htbtUar;  cells  not  hUabiate,  hwer  border  not  prolonged. 

Muricea  acervata  Vemii 

Proceedings  Boston  Soc.  Nat  History,  vol  x,  p.  327,  Apr.,  1 866. 

Plate  VII,  figure  6.     Plate  VHI,  figure  1. 
Corallum  arborescently  branched,  dichotomous,  rather  stout  and 
rigid.    The  trunk  divides  very  near  the  base  into  two  or  three  main 

♦  Now  Echinomuricea  coccinea  V.,  Am.  Jour.  Scl,  xlvii,  p  285. — Reprint 
f  Bulletin  Museum  of  Ck>mparatiye  Zoology,  No.  6,  p.  113,  1867. 
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branches,  which  part  again  at  one  or  two  inches  from  their  origin ; 
the  secondary  branches  often  subdividing  irregulariy  two  or  three 
times,  but  many  remaining  simple  and  two  or  three  inches  long.  All 
the  branches  are  thick  and  rigid,  and  of  nearly  the  same  size  with  the 
primary  branches,  mostly  smallest  at  their  origin,  enlarging  toward 
the  tips,  which  are  bluntly  rounded  and  often  slight  clavata  All  the 
branches  bend  outward  at  base,  of^<^n  nearly  at  a  right  angle,  and 
then  curve  upward  with  a  bn*  *  1  cv-w  mi.I  br^oome  sub-paralleL 
Cells  eight-rayed  at  the  summi^  ,  ti.  \  ut    i,  n  -ndt  '     rTnioflB^ 

the  rays  separated  by  narrow  b  .  .  „..       <,.i  im,  _.  m  \t<,  w-  .  ; 

extend  over  the  summits  and  soli.        .t  <1  M     ^i.l-sot  the  sm    <    - 

in  contraction.       VerrucsB  unequal,  lu^  /  i    m.  '        .Tier  imob    ir/»-i 
mingled,  rather  elevated,  about  as  high  as  broad,  ^^  >.■   ,.  M;     ^h  .       ' 
but  uniformly  arranged,  mostly  standing  nearly  at  right  angit^  i 
branch,  their  surface  covered  with  closely  imbricated,  slightly  rough, 
and  rather  regular  fusiform  spicula.     Coenenchyma  rather  thick,  cov- 
ered with  spicula  similar  to  those  of  the  verrucas.     Axis  black,  com- 
pressed somewhat  at  the  axils,  rigid  and  brittle  at  the  ends.     Color 
deep  brown.     Height  of  largest  specimen  about  8  inches ;  breadth  5  ; 
diameter  of  branches  '30  to  '36  ;  of  verrucae  '07  ;  length  of  vemicaj  '10. 

Spicula  yellowish  brown  and  reddish  brown.  Longer  spindles  long, 
moderately  stout,  usually  acute  at  each  end,  but  sometimes  with  one 
end  blunt,  often  somewhat  bent,  covered  closely  with  small  spinules, 
which  on  most  parts  are  small,  sharp,  and  conical,  but  on  one  side  they 
are  usually  more  closely  crowded,  and  take  the  form  of  low,  rough, 
lacerate  warts.  Stouter  spindles  usually  stout-fiisiform  and  rapidly 
tapering  to  each  end,  covered  on  one  side  with  small,  crowded,  rough 
warts,  on  the  other  with  conical  spinules ;  these  like  the  others,  are 
frequently  bent  or  irregular,  and  often  one  end  is  truncate  or  obtuse. 
Small  spicula  of  these  two  forms  are  numerous,  some  having  conical, 
often  lobate  spinules,  others  rough  warts,  not  so  crowded  as  in  the 
larger  ones.  Other  small  spicula  have  the  form  of  rough,  warty 
heads,  with  lobate  warts ;  others  are  quite  small  and  irregular  spicula 
with  large,  subdivided  warts ;  some  become  club-shaped  and  rough, 
others  more  slender,  with  scattered  spinules. 

The  longer  spindles  measure  2*00*"™  by  -400,  1-90  by  -366,  1-44  by 
•243,  1-37  by  -200,  1*29  by  -213,  1-20  by  -150,  1-14  by  -228,  1-06  by 
•187 ;  the  stouter  ones  VZb  by  ^325,  -912  by  -248,  -436  by  -243 ;  the 
small  irregular  spicula  '187  by  -'060  ;  heads  -137  by  '121 ;  clubs  -187 
by  106,  -162  by  '990. 

Panama,  very  rare, — F.  H.  Bradley. 
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The  large,  rounded,  unequal,  eight-rayed  verrucaB  are  sufficient  to 
distinguish  this  from  all  other  known  species.     Two  specimens  only 
were  obtained. 
Miiricea  tubigera  Vemii,  sp.  nov. 

Plate  Vn,  figure  1.  Plate  VIII,  figure  2. 
Corallum  stout  and  rigid,  dichotomously  branched,  with  greatly 
elongated,  squarrose  verrucee.  The  trunk  divides  at  about  an  inch 
from  the  base  into  two  main  branches,  which  fork  at  about  an  inch 
from  their  origin.  The  secondary  branches  usually  fork  again  at  dis- 
tances varying  from  two  to  five  inches,  and  the  tertiary  branches  are 
often  again  divided.  The  terminal  branches  are  from  1'5  to  2*6 
inches  long  and  nearly  as  large  as  the  main  branches  ('4  inch), 
obtusely  rounded,  and  sometimes  a  little  enlarged  or  clavate  at  the 
ends.  The  branches  are  but  little  divergent  and  form  acute  angles. 
The  coenenchyma  is  only  moderately  thick,  but  is  crowdedly  covered 
with  very  long,  rather  slender  verrucsB,  which  stand  nearly  at  right 
angles  to  the  surface  and  give  the  branches  a  thick  appearance.  The 
verrucse  are  enlarged  or  clavate  at  their  summits,  which  are  rounded 
and  conspicuously  eight-rayed  in  contraction;  their  sides  covered 
with  closely  imbricated,  long,  rather  slender  and  sharp  spicula,  which 
project  but  little  from  the  surface.  At  the  tips  of  the  branches  the 
verrucae  are  smaller  and  densely  crowded.  Axis  horn-like,  light 
wood-brown  at  base,  black  and  somewhat  compressed  in  the  branches. 
Color  light  greenish  brown  when  dried. 

Height  of  the  largest  specimen  8  inches ;  breadth  4*5 ;  diameter  of 
main  branches,  including  verrucse,  '50 ;  of  branchlets  '40  to  '45  ; 
length  of  verrucae  '16  to  '20 ;  diameter  '05 ;  their  summits  '08. 

The  spicula  are  yellowish  white,  and  similar  to  those  of  the  pre- 
ceding species,  but  longer,  more  slender,  sharper  at  the  ends,  and 
usually  with  less  crowded  warts  and  spinules.  The  spindles  of  the 
cells  are  not  larger  than  those  of  the  coenenchyma,  but  often  stouter ; 
the  latter  are  mostly  very  slender  and  acute,  often  larger  and  blunter 
on  one  end  than  the  other,  or  somewhat  club-shaped,  the  spinules 
being  more  crowded  on  the  larger  end  and  mostly  truncate,  while  on 
the  small  end,  which  is  long,  slender  and  acute,  they  are  sharp,  conical, 
and  distantly  scattered. 

The  longer  spindles  of  the  cells  measure  2*28™™  by  '324,  1-36  by 
•182,  1-32  by  -152, 1-29  by  -137,  -851  by  '091,  -608  by  '061  ;  the  stouter 
ones  1-36  by  -228,  -988  by  -187,  '699  by  '121 ;  the  small  irregular  ones 
•213  by  -071,  -187  by  -106,  -121  by  -061;  heads  -076  by  -076;  the 
longer  spindles  of  the  coBnenchyma  measure  2*37  by  '325,   1*80  by 
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•175,  I'bl  by  -200,  1-6Y  by  -176,  1-62  by  -197,  1*29  by  '167,  I'U  by 
•121,  1-09  by  -136,  -942  by  •106. 

Pearl  Islands  and  Panama,  very  rare, — F.  H.  Bradley. 

This  species  is  very  distinct  from  the  preceding  by  its  very  long, 
slender,  and  smaller  verrucae,  its  longer  and  sharper  spicula,  and  its 
thicker  branches.  The  latter  character  and  the  closely  crowded  cells 
separate  it  widely  from  M.  hispida  and  M,  horrida, 

Muricea  hispida  Verriii. 

Prooeedings  Boston  Sodety  of  Natural  History,  vol  z,  p.  328,  1866. 

Plate  Vn,  figure  4.    Plate  Vm,  figure  3. 

Corallum  dichotomous,  sparingly  branched,  somewhat  flabellifonn. 
The  main  branches  arise  close  to  the  base  and  bend  outward  and  up- 
ward with  a  wide  curve,  before  becoming  perpendicular  and  sub- 
paralleL  The  secondary  branches  arise  from  the  outward  curvature 
of  the  primary  ones,  and  quickly  become  of  the  same  size.  The 
branches  are  slender,  though  the  long  verrucsB  give  them  a  rather 
thick  appearance,  and  gradually  enlarge  to  the  tips.  The  coenen- 
chyma  is  thin  and  but  little  developed.  The  cells  are  rather  large 
and  regular,  at  the  summit  of  very  long,  rather  large,  tubular  verrucse, 
which  are  narrow  at  base  and  enlarged  to  the  summit,  or  subclavate  in 
form,  the  sides  being  covered  with  long,  sharp  spicula,  which  project 
considerably  at  the  summits.  Axis  very  slender,  round  and  black  at 
base,  amber-color  and  translucent  in  the  branchlets.  Color,  when 
dry,  umber-brown. 

Height  of  the  largest  specimen  4  inches ;  diameter  of  branches,  ex- 
cluding verruc8B,  '12 ;  length  of  verrucae  '16 ;  diameter  at  summit  •07. 

Spicula  yellowish  white,  mostly  relatively  large,  very  long,  slender, 
sharp  spindles,  often  curved  or  crooked,  covered  on  one  side  with 
small,  very  sharp,  conical  spinules,  on  the  other  with  small,  very 
closely  crowded,  rough  warts ;  ends  usually  very  acute.  Stouter  spin- 
dles are  numerous,  which  are  frequently  irregular  in  form,  often  bent, 
sometimes  enlarged,  branched,  or  forked,  near  one  end ;  one  or  both 
ends  often  obtuse  or  truncate.  The  small  spicula  are  mostly  regular 
warty  spindles,  acute  at  each  end,  but  often  bent  in  the  middle,  and 
are  relatively  less  abundant  than  in  most  species. 

The  longer  spindles  measure  2-60°*'"  by  -300,  2*30  by  "275,  2*07  by 
•260,  2-05  by  '800,  2*00  by  -300,  1*70  by  ^175,  1-67  by  -225,  1^66  by 
•200,  1-57  by  -226;  the  stouter  spindles  2-00  by  •376,  1-76  by  '376, 
1*66  by  •SOO,  r39  by  '360;  the  majority  of  the  small  spindles  about 
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•425  by  -100,  -400  by  -126,  Sib  by  '100,  and  -426  by  '062  ;  the  Bpinules 
of  the  larger  spindles  are  about  '025  long. 

Panama,  very  rare, — F.  H.  Bradley. 

The  spicula  of  this  species  resemble  most  those  of  M,  tuhigera^  but 
while  the  branches  are  much  smaller,  the  spicula  are  absolutely  much 
larger.  They  are  also  rougher,  with  larger  spinules,  and  the  small 
spicula  are  much  less  abundant  and  more  regular  in  form.  Its  thin 
coenenchyma,  and  long,  clavate.  tubular  cells,  with  slender  projecting 
spicula,  will  at  once  separate  it  from  all  other  species,  except,  perhaps, 
M.  horrida  Mob. 

Muricea  horrida  Mobius. 

Neue  Gorgoniden  des  Naturhist   Mus.  Hamburg,  p.  11,  Tab.  HI,  fig.  3-8,  1861; 
Kolliker,  Icones  Histiolog.,  p.  1 35,  1865. 

"  M.  arborescens,  ramosissima,  ramis  teretibus,  verrucis  polypiferis 
cylindratis,  obtusis.  Ccpnenchyma  spiculis  fusiformibus,  verrucosis, 
fulvis  suffultura." 

This  species,  as  described  and  figured  by  Mobius,  forms  an  openly 
and  loosely  branched  corallum,  with  slender  divergent  branches,  cov- 
ered with  loosely  arranged,  tubular,  and  somewhat  clavate  verrucae, 
which  are  obtuse  or  truncate  and  eight-rayed  at  summit,  the  sides  and 
upper  margin  with  a  few  slightly  projecting  points  of  long  and  large 
spicula.  The  coenenchyma  is  thin  and  the  verrucae  are  about  equal  in 
length  to  the  diameter  of  the  branchlets  and  smaller  branches.  The 
long  spindles  are  stout  fusiform,  with  distantly  arranged,  rough,  une- 
qual warts.  The  two  figured  would  measure  1  •45'"™  by  •30"'",  and 
1^07  by  •23. 

Peru  (Hamburg  Museum). 

Muricea  squarrosa  Vemii,  sp.  nov. 

Plate  VI,  figure  13.     Plate  VIII,  figure  4. 

Corallum  dichotomous,  the  branches  subdividing  two  or  three  times, 
branching  nearly  in  a'  plane.  The  trunk  usually  divides  close  to  the 
base  into  two  or  more  main  branches,  each  of  which  usually  forks 
again  within  half  an  inch.  Some  of  the  central  secondary  branches 
rise  nearly  perpendicularly  and  do  not  subdivide  for  one  or  two  inches, 
or  even  more,  but  the  outer  ones  often  fork  two  or  three  times  more, 
at  distances  of  about  half  an  inch.  The  terminal  branches  and  branch- 
lets  are  from  one  to  four  inches  long,  round,  subparallel  in  large  speci- 
mens, tapering  but  little,  usually  obtuse  at  the  ends,  and  nearly  as 
large  as  the  main  branchea     The  branches  usually  spread  at  a  large 

Trans.  CJonnectictjt  Acad.,  Vol.  L  64   •  January,  1869. 
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angle  at  their  origin,  and  bend  upward  in  a  broad  cnrve,  the  outer 
ones  often  forming  right  angles  at  their  origin.  The  prominent  vei^ 
ruc8B  are  regularly  arranged  on  all  sides,  and  pretty  close  together,  - 
though  scarcely  crowded,  and  usually  stand  nearly  at  right  angles  to 
the  branches,  but  often  incline  obliquely  upward  at  a  wide  angle,  and 
never  become  imbricated.  They  are  moderately  large,  usually  some- 
what higher  than  broad,  nearly  equal,  round,  tubular,  truncate,  the  ter- 
minal opening  looking  obliquely  upward  and  outward,  the  surface  cov- 
ered with  many  large  ftisiform  spicula,  the  ends  of  which  project  strong- 
ly at  the  summit  in  the  form  of  small  sharp  spines,  which  are  often 
more  numerous  and  larger  on  the  lower  margin,  causing  the  cells  to  ap- 
proach the  characters  of  those  of  the  second  section  of  the  genus. 
Coenenchyma  moderately  thick,  filled  with  large  spindles  at  the  sur- 
face. Color  deep  3  ello^ish  brown,  varying  to  light  brownish  yellow 
and  to  deep  umber  brown. 

Height  of  largest  specimens  8  inches ;  breadth  6  ;  diameter  of  lar- 
gest branches,  including  verrucae  '80  to  *86 ;  of  branchlets  "24  to  '28  ; 
length  of  verrucflB  '08  to  '10,  often  less ;  diameter  '06  to  07. 

The  spicula  are  light  yellowish  and  brownish,  mostly  large,  stout, 
warty  spindles,  many  of  them  irregular,  bent  or  lobed.  The  longer 
spindles  are  large,  rather  stout,  tapering  gradually  to  each  end,  or 
frequently  with  one  end  irregular,  truncate  or  obtuse,  the  surface 
crowdedly  covered  with  small,  rounded,  rough  warts,  except  upon  one 
side  where  the  warts  are  usually  replaced  by  small,  sharp,  conical 
spinules.  The  stouter  spindles  are  larger  and  thick,  mostly  irregular, 
bent,  lobed,  or  with  one  end  truncate,  but  agreeing  in  the  character 
of  the  surface  with  the  longer  ones.  The  small  spindles  are  mostly 
slender,  acute  at  each  end,  regularly  covered  with  truncate  or  rounded 
warts,  sometimes  with  sharp  spinules  on  one  side. 

The  longer  spindles  measure  1-80™™  by  •4251'™,  ^'^^  ^^  '^'^^»  ^'*^^ 
by  -376,  1-70  by  -350,  1*70  by  -300,  1*65  by  -226, 'l  62  by  -376,  1-57  by 
•260,  1-25  by  '260,  1-42  by  ^200,  1^12  by  -200,  1-07  by  •175  ;  the  stouter 
ones  1^70  by  -440,  1-57  by  •SOO,  1  •SO  by  600, 1-42  by  ^426, 1-87  by -450, 
1-26  by  -400,  M2  by  -300,  -860  by  -226;  the  small  spindles  -600  by 
•106,  ^376  by  -076,  -300  by  -062,  -225  by  -062. 

Panama  and  Pearl  Islands,  in  pools  at  extreme  low- water  mark,  not 
common, — F.  H.  Bradley. 

This  species  is  easily  distinguished  by  its  few,  moderately  thick 
branches,  evenly  covered  by  the  squarrose,  tubular  verrucae,  which  are 
usually  considerably  higher  than  broad.  The  spicula  somewhat  resem- 
ble those  of  M.  acervcUa  and  M.  echincUa^  but  can  readily  be  distin- 
guished from  either. 
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B.— Ferrtica  mare  or  leas  prominent ;  ceOs  UlabiaU,  or  opening  vpward,  with  (he  lower 

lip  more  or  less  prolonged, 
l,— Verruca  large,  elevated,   spreading,  neither  oppressed  nor    imbricated,  or   but 

eUghily  so. 

Murioea  orassa  Verriii,  sp.  nov. 

Plate  Vn,  figure  10.    Plate  VIII,  figure  6. 

Corallum  very  large,  dichotomous,  branching  nearly  in  a  plane,  the 
branches  thick,  clavate,  covered  with  large,  prominent,  coarse  TerrucjB, 
which  are  rough  with  very  large,  thick,  blunt  spicula. 

Three  or  four  large  main  branches  usually  arise  from  a  thick,  swol- 
len  base.  These  fork  at  distances  of  two  or  three  inches,  many  of  the 
secondary  branches  being  three  or  four  times  dichotomous ;  while  oth- 
ers are  subpinnate,  the  branchlets  usually  alternating  on  opposite 
sides  and  from  one  to  two  inches  apart ;  others  give  ofi*  branchlets 
only  on  the  outside.  The  branches  and  branchlets  are  all  thick,  often 
crooked,  and  bend  outward  at  first,  in  a  broad  curve,  and  then  up- 
ward. Toward  the  base  some  of  the  branches  are  occasionally  co- 
alescent  The  terminal  branchlets  are  from  one  and  a  half  to  four 
inches  long,  smaller  at  base  than  the  branches,  but  enlarging  toward 
the  obtusely  roimded  end,  where  they  are  much  enlarged  and  often 
clavate,  frequently  having  a  diameter  of  half  an  inch  or  more.  The 
crowded  verrucse  stand  at  nearly  right  angles  to  the  surface  of  the 
branchlets  and  are  very  large,  prominent,  rough  with  large,  stout, 
coarse  spicula,  which  are  mostly  rather  blunt  at  the  ends,  forming 
therefore  coarse  but  not  sharp  spinules  at  the  summit,  a  cluster  of 
which  are  a  little  prolonged,  so  as  to  form  a  short  lower  lip,  which  is 
usually  a  little  incurved  in  contraction,  so  as  to  conceal  the  cell,  which 
opens  upward  and  inward.  The  large  verruc8B  of  the  branchlets  are 
usually  broad  at  base,  somewhat  conical,  higher  than  broad,  strongly 
echinate  at  summit ;  those  of  the  main  branches  and  trunk  are  dis- 
tantly scattered,  rounded,  low,  scarcely  as  high  as  broad. 

Coenenchyma  moderately  thick,  coarse,  with  very  large,  irregular, 
blunt  spicula,  conspicuous  at  the  surface.  Axis  horn-like,  light  wood 
brown  at  base ;  round,  black,  strongly  striated  in  the  larger  branches, 
with  the  axils  scarcely  compressed ;  soft,  thick,  rigid  and  brittle  when 
dry,  and  dark  brown  in  the  terminal  branchlets.  Color  dark  brown, 
yellowish  brown  at  base. 

Height  20  inches ;  breadth  18;  diameter  of  main  branches  '50  to 
•90 ;  of  terminal  branchlets  '30  at  base,  '50  or  '60  near  the  tips ;  height 
of  verrucflB  '16  to  '20 ;  diameter  -10. 
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The  spicula  are  reddish  brown,  mostly  very  large,  thick,  coarse, 
unequal,  and  irregular,  with  the  ends  obtuse  or  truncate,  and  the 
surface  rough  with  minute  crowded  warts.  In  the  verrucse  the  spic- 
ula are  mostly  very  stout  spindles,  oval,  oblong,  or  clavate,  in  nearly 
all  cases  irregular,  but  generally  with  one  end  largest  and  truncate, 
obtuse,  or  divided  into  two  forks  or  lobes.  Their  most  common  size  is 
about  half  a  millimeter  in  diameter  and  two  long,  but  there  are  many 
much  larger  ones,  and  a  few  quite  regular  and  slender  spindles  of 
smaller  size.  Those  of  the  coenenchyma  are  mostly  very  large,  thick, 
oblong,  irregular  spicula,  obtuse,  truncate,  or  irregular  at  the  ends, 
mostly  bent  or  distorted  and  often  lobed,  most  of  the  larger  ones 
about  one-third  as  broad  as  long. 

The  stout  spicula  of  the  cells  measure  8'20™"  by  '875°^",  8'12  by 
•600,  2-26  by  -876,  2-12  by  'bib,  2-00  by  -675,  2*00  by  '600, 1-75  by  '675, 
1-76  by  -375,  1-70  by  -800,  1-46  by  '576,  1-40  by  '875,  1-37  by  -300, 
1-25  by  -676,  1'07  by  -325,  '876  by  '460.  Those  of  the  coenenchyma 
4-00  by  1-26,  4-00  by  1*20,  3-25  by  fOO,  2*87  by  1-26,  2-76  by  1-25, 
2-76  by  -876,  2*25  by  -960,  2*26  by  -800,  I'OOby  -450 ;  the  most  slender 
spindles  1*75  by  '225,  -I'OO  by  -200;  the  smaller  ones  '660  by  '126,  '625 
by  125,  -450  by  -126  '276  by  160. 

Pearl  Islands,— F.  H.  Bradley. 

This  species  is  very  different  from  all  others  in  its  great  size,  very 
large,  coarse,  rough  verrucae,  and  the  remarkably  large,  thick,  irregular 
spicula. 

Muricea  echinata  Vai 

Muricea  echinata  Valenciennes,  Gomptes-rendus,  1855  (no  description) ;  Edw.  and 
Haime,  Corall.,  vol  i,  p.  143,  1857  ;  Yenill,  Bulletin  Museum  Comp.  ZooL,  p.  36 ; 
Proa  Boat  Soa  Nat  Hist,  vol  x,  p.  328,  1866. 

Plate  Vm,  figure  6. 

Corallum  irregularly  dichotomous  or  subpinnate,  branching  nearly 
in  a  plane,  with  clavate  branchlets  and  elongated  echinate  verrucae, 
with  the  lower  lip  prolonged  and  the  cells  opening  upward  and  inward. 

The  trunk  usually  divides,  close  to  the  base,  into  two  or  three  main 
branches,  most  of  which  subdivide  several  times  at  distances  of  one 
third  or  half  an  inch,  the  central  ones  usually  dichotomous  and  the 
outer  ones  often  subpinnate,  the  branches  spreading  at  first  at  a  wide 
angle  and  then  curving  upward.  The  terminal  branches  and  branch- 
lets  are  mostly  from  one  to  four  inches  long,  enlarging  toward  the 
end,  often  distinctly  clavate,  the  tips  enlarged  and  obtusely  rounded. 
The  verrucae  are  mostly  slender,  clavate,  very  prominent,  especially 
on  the  terminal  branchlets,  not  crowded,  spreading  outward  and  up- 
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ward  at  a  wide  angle,  not  imbricated,  covered  with  large,  stout  spin- 
dles, with  sharp  ends,  some  of  which  form  the  prolonged  lower  lip 
and  project  from  the  upper  part  of  the  verrucfie,  in  the  form  of  sharp 
rough  spinules.  The  cells  are  small  and  open  inward  and  upward,  in 
contraction  nearly  concealed  by  the  incurved  lower  lip,  filled  with 
small  convergent  yellow  spicula,  from  the  bases  of  the  tentacles.  The 
coenenchyma  is  thin,  covered  with  large  spindles.  Color  deep  reddish 
brown ;  cells  yellow  inside.     In  life  ''  deep  red,  polyps  bright  yellow." 

Height  of  largest  specimens  6  or  8  inches ;  breadth  about  the  same ; 
diameter  of  the  main  branches,  including  verrucae,  '30 ;  of  the  branch- 
lets  at  origin  '25 ;  near  the  ends  37  ;  length  of  the  longest  verruca? 
on  the  terminal  branchlets  MS  to  '18  ;  diameter  '06  of  an  inch. 

Dwarf  specimens  occur  only  two  or  three  inches  high,  with  the  lar-  • 
gest  branches  about  '25  in  diameter,  and  the  verrucaB  *10  of  an  inch 
long.     These  grow  in  shallow  water,  in  rocky  pools,  etc. 

The  spicula  are  reddish  and  yellowish  brown,  mostly  rather  large, 
rough,  acute  spindles,  of  which  the  larger  ones  are  often  bent,  irregu- 
lar, lobed,  or  with  one  end  truncate.  The  longer  spindles,  when  per- 
fect, usually  have  the  ends  quite  acute ;  some  are  moderately  stout, 
others  qnite  slender,  covered  on  one  side  with  small  but  very  sharp 
spinules,  on  other  parts  with  small,  crowded,  rough,  rounded  or  trun- 
cate warts.  When  the  spindles  are  bent  the  spinules  are  usually  on 
the  concave  side.  The  stouter  spindles  are  quite  irregular  and  varia- 
ble in  size  and  form,  but  are  usually  rather  thick,  oflen  crooked,  and 
with  one  or  both  ends  blunt  or  truncate,  and  very  closely  covered 
with  warts  and  spinules.  The  medium  sized  spindles  are  quite  regu- 
lar, slender,  and  very  acute,  warted  like  the  larger  ones.  The 
smallest  are  nearly  white,  regular,  some  acute  and  others  blunt,  cov- 
ered with  prominent  very  rough  warts,  which  are  not  crowded. 

The  longer  spindles  measure  1*95°»™  by  -iSO"*"*,  1*75  by  -425, 
1-76  by  -260,  1*62  by  -276,  1-62  by  -225,  1-50  by  -375,  1-46  by  -350, 
1-45  by  -276,  1-45  by  -175;  the  stouter  ones  2*00  by  '760,  1-62  by 
•760,  1-60  by  -575,  l't5  by  '460,  1-46  by  -460,  1-35  by  -500,  1*10  by 
•475,  1-00  by  '626,  '600  by  -260 ;  the  medium  sized  spindles  1-36  by 
•260,  1*27  by  -226,  1-16  by  -150,  I'OO  by  -425,  -900  by  •126  ;  the  small 
spicula  '660  by  -126,  -360  by  -100,  -325  by  •100. 

Panama,  in  rocky  pools  at  low- water  mark,  common, — F.  H.  Brad- 
ley, C.  F.  Davis,  J.  H.  Stembergh ;  Pearl  Islands,— F.  H.  Bradley. 

Yax.  flabellum. 

Branches  much  more  numerous  and  crowded,  several  principal  ones 
starting  nearly  together  close  to  the  base,  and  giving  off  numerous 
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short,  crooked  branchlets,  mostly  on  the  outer  side,  which  are  often  at 
distances  of  less  than  a  quarter  of  an  inch  apart.  Terminal  branch- 
lets  one  or  two  inches  long,  '26  in  diameter,  often  tapering.  Vemicae 
very  slender,  pronunent,  the  lower  lip  much  prolonged,  acute,  the  sur- 
face and  summit  rough  with  the  sharp  ends  of  the  spicula.  Cells 
small,  opening  upward,  often  filled  with  a  cluster  of  bright  yellow 
spicula  from  the  bases  of  the  tentacles.  Color  deep  brown. 
Pearl  Islands,— F.  H.  Bradley. 

This  species  somewhat  resembles  the  two  following  in  color  and  ex- 
ternal appearance.  From  the  first  it  differs  greatly  in  mode  of  growth, 
and  somewhat  in  the  spicula ;  from  the  second  {M,  austera)  in  its 
much  more  slender,  longer,  and  spreading  verrucae,  and  very  decidedly 
in  its  spicula. 

Muricea  firutioosa  VemU,  sp.  nov. 

Plate  VII,  figure  2. 

Corallum  large,  very  branching,  caespitose,  fruticose,  with  rather 
small,  somewhat  clavate  branchlets,  and  prominent,  spreading,  spi- 
nose  verrucsB. 

The  trunk  is  very  stout  and  short,  arising  from  a  large  irregular 
base,  and  usually  divides  at  once  into  several  large,  unequal  main 
brandies,  which  rapidly  divide  and  subdivide  in  an  irregular  manner, 
the  branches  and  branchlets  usually  not  more  than  one  quarter  or 
half  inch  apart.  Sometimes  several  large  main  branches  can  be 
traced  for  some  distance,  giving  off  numerous  small  branches  from  all 
sides,  but  more  frequently  the  subdivision  is  so  rapid  that  the  main 
branches  are  very  soon  lost  among  the  crowded  and  crooked  branches. 
The  small  branches  near  the  ends  often  divide  in  an  irregularly  dichot- 
omous  manner,  and  sometimes  coalesce;  they  are  very  numerous, 
nearly  equal  in  size,  and  usually  much  curved  and  crooked,  spreading 
at  their  origin  with  a  broad  curve.  The  terminal  branchlets  are  short, 
mostly  '6  to  1*5  inches  long,  often  curved,  of  moderate  size,  narrowed  at 
base,  enlarging  to  the  obtusely  rounded  end.  Verrucae  close  together, 
but  not  imbricated,  spreading  outward  and  upward,  quite  prominent, 
conical,  about  as  high  as  broad  toward  the  outer  ends  of  the  branch- 
lets,  where  they  are  more  developed  than  below,  and  furnished  with 
an  acute  prolonged  lower  lip,  the  surface  covered  with  long,  stout 
spindles,  some  of  which  are  about  as  long  as  the  verrucje.  Cells  small, 
situated  on  the  upper  side  of  the  verrucae,  near  the  end,  the  aperture 
filled  with  the  yellow  polyp-spicula,  from  the  bases  of  the  tentacles. 
On  the  surface, of  the  larger  branches  the  verrucs  are  low,  rounded. 
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and  without  a  prolonged  lower  lip ;  on  the  trunk  and  main  branches 
they  are  distant,  small,  and  but  little  prominent. 

Coenenchyma  thin,  its  surface  composed  of  very  conspicuous,  stout 
spindles,  often  larger  than  those  of  the  verrucae.  Color  of  the  branch- 
lets  and  verrucae  deep  reddish  brown,  branchlets  yellowish  brown, 
trunk  and  main  branches  yellow,  tinged  with  brown.  Axis  horn-like, 
yellowish  wood-brown  at  the  base  and  in  the  larger  branches,  darker 
reddish  brown  and  translucent  in  the  smaller  ones,  light  amber-yellow, 
translucent,  and  slender,  in  the  branchlets. 

The  largest  specimen  is  16  inches  high,  greatest  breadth,  across  the 
upper  surface  of  the  clump,  22  inches  ;  least  diameter  16  ;  diameter  of 
trunk  1*4;  of  main  branches  76  to  1  inch;  of  branchlets  at  origin  '12 
to  'lY  ;  near  the  ends,  including  verrucaB,  '20  to  '25  ;  length  of  longest 
verrucae  -08  to  '10 ;  diameter  '05  of  an  inch.  Another  specimen  is  15 
inches  high,  and  the  same  in  breadth. 

The  spicula  vary  in  color  from  brownish  yellow  and  yellowish  white 
to  deep  reddish  brown.  The  larger  ones  are  mostly  stout,  relatively 
large,  blunt,  and  frequently  irregular  or  crooked  spindles.  The  longer 
spindles  are  rather  thick  in  the  middle  portion,  tapering  somewhat 
abruptly  to  the  ends,  which  are  not  usually  very  acute  ;  one  side  cov- 
ered with  small,  very  sharp  spinules,  the  other  parts  with  crowded 
rough  warts.  The  stouter  spicula  are  thick  and  massive,  usually 
blunt  or  even  truncate  at  one  or  both  ends,  but  sometimes  tapering 
to  blunt  points,  often  crooked ;  some  of  the  smaller  ones  entirely 
lose  their  spindle-shape,  even  becoming  triangular;  others  have 
the  large  end  forked ;  while  some  are  quite  irregular,  compressed, 
sometimes  as  broad  as  long,  one  side  divided  into  large,  sharp,  lac- 
erate teeth  or  spines.  The  medium  sized  spindles  are  more  regular, 
quite  stout  in  the  middle,  usually  tapering  to  acute  points,  one  side 
covered  with  quite  large  and  very  sharp  spindles,  the  other  with  closely 
crowded  rough  warts.  Other  still  smaller  spicula  are  quite  slender, 
regular,  very  warty  spindles,  light  yellow  in  color.  The  smallest  are 
very  small,  snow-white,  very  warty  spindles,  some  very  slender,  others 
relatively  short. 

The  longer  spindles  measure  2-90'n™  by  •650™™,  2*60  by  '600,  VI 5 
by  -850,  1-57  by  -326,  1-66  by  -350,  1-56  by  -800, 1-65  by  -226, 1*60  by 
•426,  1-46  by  '350,  1-40  by  '250,  1*27  by  -300,  r20  by  -250 ;  the  stout 
spicula  2-37  by  -650,  2*25  by  -625,  2*10  by  '676,  2*00  by  •675,  1-75  by 
•626,  1-70  by -625,  1^62  by -560,  1-62  by  '500,  1*60  by '475,  1-36  by 
•676,  1-07  by  •376,  '725  by  -300;  the  medium  sized  spindles  1*07  by 
•260,  1-07  by  '225;  I'OO  by  -276,   1-00  by  '250,  I'OO  by  ^200,  "900  by 
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•200,  -875  by  -200,  '825  by  200,  '700  by  -160;  the  smaller  spiudles 
•675  by  -175,  -675  by -100,  -650  by  -100,  -600  by  -100,  -475  by  100 
•450  by  -075,  '425  by  -100;  the  smallest  white  spindles  135  by  -075, 
•326  by  -062,  •175  by  •075,  1-75  by  062  ;  some  of  the  small  triangular 
ones  '450  by  '425 ;  the  irregular  prickly  spicula  400  by  -325.  The 
polyp-spindles  measure  ^375  by  •lOO,  325  by  076,  275  by  '075,  '225 
by  -100,  -200  by  -075,  -200  by  -062. 

Pearl  Islands,  brought  from  6  to  8  fathoms  below  low-water  mark 
by  divers, — F.  H.  Bradley. 

Yax.  miser. 

Corallura  dwarfed,  forming  small,  thickly  branched,  rounded,  c;v8- 
pitose  clumps,  from  two  or  six  inches  in  diameter  and  about  the  same 
in  height,  the  subdivision  taking  place  rapidly  from  close  to  the  babe. 
Branches  and  branchlets  small  and  slender,  the  latter  a  little  enlarged 
toward  the  ends,  and  from  '5  to  2  inches  long.  Verructe  as  in  the  typ- 
ical form,  but  smaller,  nearly  obsolete  on  the  larger  branches.  Color  of 
branchlets  deep  brown,  of  branches  and  often  the  bases  of  brand  dels 
very  light  yellow.  Diameter  of  branchlets  '10  to  •IS;  length  of  long- 
est verrucaB  ^04  to  •OO  of  an  inch.  The  spicula  are  similar  to  those  of 
the  typical  form,  but  smaller. 

Pearl  Islands,  in  rocky  pools  at  extreme  low-water  mark, — F.  EL 
Bradley ;  Corinto, — J.  A.  McNieL 

This  species  is  more  nearly  allied  to  M,  echincUa  than  to  any  other. 
Its  cffispitose  growth  and  far  more  numerous  and  smaller  branches 
will  usually  separate  it  readily.  The  verrucae  are  smaller  and 
shorter,  and  the  spicula  are  different,  though  quite  similar  in  general 
appearance.  They  are  mostly  stouter  and  blunter  than  the  corres- 
ponding forms  in  M.  echinata,  while  the  large,  stout  spindles  of  the 
coenenchyma  are  decidedly  larger,  even  in  smaller  specimens.  The 
medium  sized  spindles  are  also  decidedly  stouter  and  less  acute. 
Muricea  austera  Vemii,  sp.  nov. 

Plate  Vni,  figure  7. 

Corallum  large,  dichotomous,  fruticose,  sometimes  caespitose,  with 
rather  thick,  obtuse  branchlets,  covered  with  close,  scarcely  appressed, 
sub-conical  verrucsB,  having  an  acute  lower  lip. 

In  the  largest  specimen,  several  trunks  arise  from  a  broad  base,  four 
or  five  inches  in  diameter.  These  quickly  fork,  and  the  branches  in  their 
turn  rapidly  divide,  being,  in  some  cases,  five  or  six  times  dichotomous, 
producing  a  rather  coarse  caespitose  clump,  though  some  of  the  nu;ia 
branches  and  their  divisions  have  a  tendency  to  arrange  themselves  in 
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a  single  plane, — a  feature  that  is  more  characteristic  of  the  smaller 
specimens.  The  branches  and  branchlets  usually  arise  from  '5  to  1*5 
inches  apart,  spreading  in  a  wide  curve  at  first,  or  even  nearly  at  right 
anirles,  and  then  becoming  sub-parallel.  The  branches  occasionally 
coalesce  sparingly.  The  terminal  branchlets  are  '5  to  2  inches  long, 
as  large  as  or  larger  than  the  smaller  branches,  and  mostly  increase  in 
size  from  their  origin  to  the  end,  which  is  well  rounded.  The  verrucse 
are  promment,  sub-conical,  with  an  acute  lower  lip,  near  together,  but 
yet  scarcely  crowded,  and  not  imbricated,  usually  forming  an  angle  of 
about  46**  with  the  surface,  closely  covered  by  rough,  stout,  rather 
short  spindles,  tapering  to  the  ends,  which  scarcely  project  above  the 
surface,  except  slightly  at  the  summit  of  the  verrucae.  Cells  opening  on 
the  upper  side  of  the  verrucae,  filled  when  fresh  with  a  cluster  of  light 
yellow  polyp-spindles.  Ccenenchyma  moderately  thick,  firm,  with  a 
hard  rough  surface,  covered  with  stout,  mostly  obtuse,  rough  spicula, 
some  of  which  are  much  larger  than  those  of  the  verrucae.  Axis 
wood-brown  and  not  calcareous  at  base ;  black  in  the  branches  and 
usually  a  little  compressed,  especially  at  the  axils ;  yellowish  brown, 
coarse,  and  rigid  in  the  branchlets.  Color  uniform  reddish  or  yellow- 
ish brown. 

Height  of  largest  specimen,  from  Panama,  9  inches;  breadth  16  by 
13;  diameter  of  main  branches  -40;  of  secondary  '30;  of  branchlets 
at  base  "20  to  '25 ;  at  summit,  including  verrucae,  -25  to  '36  ;  length  of 
verrucae  -06  to  -10;  diameter  about  '06.  Another  sub-flabelliform 
specimen  from  Pearl  Islands  is  9  inches  high  and  10  broad,  with  the 
branches  and  verrucae  as  in  the  other.  One  from  Cape  St.  Lucas  is  8 
inches  high  and  6  broad ;  the  branchlets  near  the  ends  mostly  '36, 
rarely  '40,  in  diameter;  the  longest  verrucae  '12  of  an  inch  in  length. 

The  largest  spicula  are  all  rather  short  and  stout,  mostly  oblong  or 
oval  in  outline,  with  obtuse  or  truncate  ends,  only  a  portion  of  them 
being  short  spindles.  The  longer  spicula  are  mostly  oblong,  with  obtuse 
ends,  or  stout  fusiform,  tapering  somewhat  to  one  or  both  ends,  which 
are  blunt ;  one  side  covered  with  large,  conical  spinules,  the  others  with 
rather  large,  close  set,  rough  warts.  The  stouter  spicula  differ  but 
little  from  the  longer  ones,  except  in  being  shorter  and  thicker,  gene- 
rally oblong  or  oval,  and  truncate  at  the  ends.  They  are  often  irreg- 
ular, or  lobed  at  one  or  both  ends.  The  small  spindles  are  rather 
stout,  tapering  but  little,  blunt  at  the  ends,  and  covered  with  large, 
prominent,  rough  warts,  about  their  own  diameter  apart.  Small,  irreg- 
ular, very  warty  or  spiny  spicula  occur,  which  are  nearly  as  long  as 
broad;  also  irregular  star-shaped  spicula,  and  nearly  round  warty 
Tbans.  Connecticut  Acad.  Vol.  I.  66  January,  1869. 
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heads.  The  polyp-spieula  are  mostly  small,  rather  slender,  oblong 
spindles,  with  blunt  ends,  closely  covered  with  small  rough  warts. 

The  single  specimen  from  Cape  St.  Lucas  has  spicula  which  aver- 
age somewhat  larger,  but  agree  well  in  form  and  appearance  with 
those  of  the  Panama  specimens. 

The  longer  spicula  measure  l^S'"™  by  •400™'",  1*22  by  '400,  1'17  by 
•375,  1-15  by  •375,  1-15  by  -325,  1-12  by  '375,  M2  by  -300,  107  by 
•300,  1^05  by  '850,  1-02  by  -325,  •SSO  by  '276;  the  stouter  ones  1-47  by 
•500,  1-02  by  ^400,  1*00  by  ^375,  ^975  by  -600,  •QSO  by  -425,  -900  by 
•450,  ^750  by  ^300,  ^700  by  -375,  ^675  by  •325,  •650  by  -350,  "625  by  •noo  ; 
the  small  spindles  ^425  by  -100,  ^375  by  •lOO,  -350  by  -125;  the  small 
irregular,  thorny  spicnla  ^275  by  ^175,  ^225  by  -150,  •175  by  '100;  the 
stars  -200  by  ^200,  ^200  by  ^150,  -175  by  '175  ;  the  heads  -175  by  •ISO, 
•175  by  -100 ;  the  polyp-spindles  •SOO  by  •I 00,  ^450  by  •I  12,  -450  by  ^075, 
•425  by  -126,  '400  by  ^137,  '400  by  •lOO,  -375  by  '100,  350  by  '087,  '325 
by  ^075,  -300  by  -100,  -250  by  -075,  -225  by  ^062.  The  longer  spicula 
from  the  Cape  St  Lucas  example  measure  1*67  by  -550,  1*50  by  •SCO, 
1-60  by  -425,  1*50  by  '375,  1-26  by  '300,  1^12  by  -326  ;  the  stouter  ones 
1-60  by  ^550,  1^40  by  '575,  130  by -600, 1-27  by  -450, 1^25  by  -600,  '875 
by  •450. 

Pearl  Islands,  rare,  brought  with  M,  craasa  and  M.fruticosa  from 
6  to  8  fathoms  by  divers, — F.  H.  Bradley ;  Panama,  at  extreme  low- 
water,  on  reef,  very  rare, — F.  II.  Bradley  ;  Cape  St.  Lucas, — J.  Xan- 
tus,  from  Smithsonian  Institution  ;  La  Paz, — J.  S.  Pedersen. 

This  species  resembles  in  color  and  general  appearance  M.  eehinata 
and  M.fruticosa^  but  is  quite  distinct  from  both  in  its  short,  stout, 
blunt  spicula.  From  the  latter  it  differs,  also,  in  its  much  stouter  and 
less  numerous  branches  and  larger  verrucas ;  from  the  former  in  its 
shorter,  broader,  and  more  conical  verrucae  and  firmer  texture. 

Muricea  retusa  Verriii,  sp.  nov. 

Plate  Vra,  figure  8. 

Corallum  dark  purplish,  dichotomous,  sparingly  branched,  branches 
rather  thick,  with  large  sub-conical  verrucae,  which  are  not  crowded. 

The  trunk  forks  near  the  base  and,  in  the  only  specimen  seen,  each 
main  branch  subdivides  again  at  the  distance  of  about  an  inch.  One  of 
the  secondary  branches  again  forks  at  two  inches  from  its  origin,  the 
others  remain  simple  and  about  two  inches  long.  The  branches 
spread  widely  at  first  and  are  about  equal  in  size  throughout,  the  termi- 
nal branches  being  a  little  enlarged  toward  the  end.  The  verruca?  are 
rather  large,  stout,  subconical,  nearly  as  broad  as  high,  not  crowded. 
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8taTi(lin*j:  at  an  angle  of  about  45®  on  the  upper  part  of  the  branches 
and  at  a  greater  angle  below,  their  surface  covered  with  short,  thick, 
ratlior  obtuse  spindles,  with  their  sides  elevated  and  very  conspicuous 
at  the  sui-face,  but  the  ends  not  projecting.  The  lower  lip  of  the  ver- 
rucae  is  rather  obtuse  and  not  much  prolonged.  The  coenenchyma  is 
thick,  covered  with  stout,  irregular,  blunt  spicula,  some  of  them  con- 
siderably larger  than  those  of  the  verrucae.  Color  deep  purplish 
brown.  ' 

Height  3  inches  ;  breadth  2*5  ;  diameter  of  branches  '30 ;  length  of 
verrucae  -08  to  -12  ;  breadth  -06  to  -08. 

Tlie  si)icula  are  mostly  deep  red  or  purple,  varying  toward  yellow- 
ish, and  consist  mostly  of  short,  stout,  usually  irregular,  blunt  spin- 
dles, or  oblong  spicula,  three  or  four  times  as  long  as  broad  ;  and  very 
short  and  thick,  irregular,  massive  spicula,  often  more  than  half  as 
broad  as  long.  The  longer  spicula  are  partly  stout,  blunt  spindles,  of- 
ten irregular  or  bent,  and  closely  covered  with  rough  warts,  with  stout 
conical  spinules  on  one  side ;  these  come  mostly  from  the  verrucae. 
Others,  coming  from  the  coenenchyma,  are  oblong  or  irregularly 
formed,  one  end  often  dilated,  frequently  truncate.  The  stouter  spicula 
are  very  massive  and  irregular,  usually  oblong,  and  truncate  at  both 
ends,  often  with  one  end  dilated,  frequently  lobed,  crowdedly  warted, 
except  on  the  spinulose  sides.  Others  are  irregularly  triangular  and 
flattened,  one  edge  spinulose,  the  sides  warted.  All  the  stouter  irreg- 
ular spicula  appear  to  come  from  the  coenenchyma.  The  smaller  spin- 
dles from  the  verrucae  are  pretty  regular,  stout  ftisiform,  or  even  some- 
what oval  in  outline,  the  ends  not  very  acute. 

The  longer  spicula  measure  1'47"''"  by  -500"*™,  1*40  by  -350,  1*27  by 
•450,  1-10  by  -300,  I'Oo  by  '326,  I'OO  by  '300,  -926  by  -250,  '900  by 
•225,  -875  by  %325  ;  the  stoufer  ones  1*20  by  -550,  1'02  by '600,  1-02  by 
•500,  1-00  by  -550,  1*00  by  ^475,  950  by  '500,  ^925  by  -450,  '750  by 
•525,  -700  by  '450,  '625  by  -425  ;  the  triangular  flattened  ones  1'15  by 
•575,  '775  by  -400,  •025  by  375;  heads  -275  by  ^275  ;  the  small  oval 
spindles  ^7:^0  by  •GOO,  -625  by  ^225,  •600  by  -225,  -475  by  -225,  '450  by 
•250,  -450  by  -175,  ^260  by  'ISO. 

Pearl  Islands,  attached  to  the  base  of  a  large  specimen  of  M,  fnUir 
cosa,  from  6  to  8  fathoms, — F.  H.  Bradley. 

This  s])ecies  is  closely  allied  to  M.  austera.  Its  spicula  are  still 
shorter,  thicker,  and  more  irregular,  approaching,  in  this  respect,  those 
of  M,  crassa,  though  much  smaller.  The  verrucas  are  also  larger  than 
those  of  M,  austera  and  less  rough.  '  The  peculiar  rich  color  will  proba- 
bly prove  to  be  a  good  specific  character,  since  the  color  in  the  species 
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of  this  genus  appears  to  be  remjirkaMy  constant,  although  quite  vari- 
able in  some  genera  of  (Torgonidje. 

Muricea  formosa  Vorriii,  pp  nov. 

Plate  VIII,  figure  15. 

Coralhim  white,  dichotomous,  the  branches  moderately  stout,  diver- 
gent, with  eh)ngated  squarrose  verruca?. 

The  single  specimen  in  the  colUction  f(  rks  at  about  half  an  inch 
from  the  base  ;  one  branch  divides  again  within  half  an  inch  ;  the  other 
forks  at  two  inches,  each  divi>ion  again  sul)dividing  irregularly.  The 
branchlets  diverue  at  fiist  with  a  wide  angle,  often  even  90°,  and  then 
curve  upward ;  they  are  short,  somewhat  conical,  obtuse  at  the  end. 
Tlie  verruca*  are  elongated,  some\N  hat  coiiical,  with  the  acute  lower 
lip  projecting  beyond  the  upper,  and  spiny  with  the  projecting  ends  of 
elongated,  sharp  S]>icuk8.  Cells  ]>laccd  on  the  upper  side  and  near 
the  end  of  the  verrucas  suniuninted  by  a  cluster  of  white  polyp-spin- 
dles when  the  j)<)lyj)s  are  contracted.  Ctt»nenchyma  rather  thin,  the 
surface  covered  with  rather  short  and  stout,  nearly  regidar  spindles. 
Axis  wood-brown  at  base,  brownish  black  in  the  branches.  Color 
pure  white  throughout. 

In  life,  **  the  color,  both  of  branches  and  polyps,  is  pure  white ;  po- 
lyps very  inconspicuous,  sessile,  with  eight  short,  pinnate  tentacles,'' 

— F.  n.  B. 

Height  4  inches;  breadth  3 ;  length  of  branchlets  '5  to  1*5;  diame- 
ter, including  verrucae,  '30  to  '35 ;  length  of  verructe  '08  to  *  1 2 ;  diam- 
eter -04  to  -00. 

The  spicida  are  clear  white*,  of  moderate  size,  comparatively  smooth ; 
the  larger  are  mostly  rather  elongated  spindles  from  the  verrucsB,  with 
one  end  usually  quite  sharp  ;  and  short,  stout,  blunt  spindles  and  irreg- 
ular spicula  from  the  ca?nenchyma.  The  longer  spindles  from  the  vei^ 
rucae  sometimes  taper  ngularly  to  both  ends,  which  are  acute;  others 
have  one  end  short,  the  other  tapering  abniptly,  tnmcate,  or  even 
forked  ;  the  outer  snri'ace  is  covered  with  very  small,  crowded  warts, 
the  inner  surface  with  very  small,  low  spinules,  which  gives  them  a 
rather  smooth  appearance  when  moderately  enlarged.  The  stout 
spicula,  mostly  from  the  coenenchyma,  are  in  large  part  short,  stout 
spindles,  often  regularly  elliptical  in  outline,  with  the  ends  regularly 
tapering  and  blunt ;  some  are  irregular  spindles,  one  end  often  much 
the  largest  and  blunt  or  rounded,  the  other  somewhat  acute ;  others 
are  of  various  shapes,  som^'times  sub-triangular,  often  bent.  All  are 
covered  with  very  small  warts  and  spinules,  like  the  longer  ones.     The 
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polyp-spindles  are  mostly  small,  short  spindles,  very  unequally  and 
roughly  warted ;  othrrs  are  more  slender  and  very  small  spindles ; 
others  are  longer,  slender,  not  very  acute  spindles,  with  more  dis- 
tant warts. 

The  longer  spindles  measure  l-:^5"""  by  -325"'™,  1-25  by '175, 1-22  by 
•250,  1-22  by  '175,  117  by  275,  1-15  by -175, 1-12  by '275,  l-07by200, 
1-05  by  -250,  1  '00  by  '%b\),  '950  by  -250,  '950  by  -225,  -950  by  '150,  '926 
by  -250,  -925  by  •2J5,  "JOO  by  -200,  -875  by  -225,  '850  by '225,  '750  by 
•175,  -725  by  '225,  '725  by  -175,  725  by  '150,  '600  by  -100;  the  stout 
spindles  1-46  by  -45  ),  V-Vl  by  -375,  1'17  by  '400,  I'lo  by  -300,  1-12  by 
•275,  I  -10  by  -425,  1-05  by  -325,  ^975  by  '300,  "925  by  '350,  -900  by  -360, 
•850  by  -300,  '850  by  '275,  '800  by  -225,  '775  by  ^276,  -775  by  -225,  '750 
by  ^300,  -750  by  '250,  -TO)  by  •250,  -675  by  '300,  -650  by  '200,  -425  by 
•250  ;  the  irregular  stout  spieula  -950  by  -450,  ^925  by  -350,  800  by 
•300,  -775  by  '375,  -71:5  by  '350,  ^700  by  300, '650  by  ^300, '600  by -325, 
•525  by  ^275,  '425  by  -11  o,  ^400  by  •260,  -350  by  225;  the  polyp-spin- 
dles ^450  by  -100,  -425  by  -loO,  -400  by  '100,  375  by  '125,  -350  by  •112, 
•350  by  •0t>2,  '325  by  ^112,  •3J5  by  '087  •SOO  by  -lOli,  ^300  by  -075,  -300 
by  •OSO,  -275  by  •  Mi2,  ^225  by  •0(52,  ^176  by  •076. 

Zorritos,  Peru,  dredged  in  3  fathoms, — F.  H.  Bradley. 

This  species  resembles  M,  albida  in  color  and  size  of  branches,  but 
has  not  the  appnssed  verrucae,  with  a  flattened  lower  lip,  of  that  spe- 
cies, and  the  spieula  of  the  verruca)  are  much  longer,  sharper,  and  more 
projecting,  while  all  the  spieula  are  much  less  roughly  warted.  It 
somewhat  resembles  J/]  squarrosd  in  size  and  mode  of  branching  and 
in  the  divaricate  verruca?,  but  diifers  in  the  elongated  lower  lip  and 
much  stouter  spindles  of  the  verrucro,  as  well  as  in  color.  It  also 
bears  some  resemblance  to  the  whitish  variety  of  M.  tubigera^  but  has 
smaller  branches,  shorter  verrucas,  with  a  well-marked  lower  lip,  and 
much  shorter  and  stouter  spieula. 

The  Zorritos  specimen  is  infested  by  a  small  parasitic  worm,  which 
forms  numerous  tubes  in  the  coenenchyma  and  surface  of  the  axis. 
When  living  "from  each  tube  are  protruded  a  pair  of  long,  slender, 
flexible  tentacles,  zoned  with  black  and  white,  and  a  long,  worm-like 
process,  mamraillated  on  both  sidos,  and  showing  a  dark  line  (intes- 
tine ?)  in  the  centre." 

These  worms  are  about  a  quarter  of  an  inch  long  and  quite  slender, 
with  small  bundles  of  seise  along  the  sides,  the  posterior  extremity 
tapering.  In  alcohol  the  tentacles  are  relatively  large,  with  large 
dark  brown  spots,  arranged  in  pairs  along  the  whole  length,  producing 
the  "zoned"  appearance.     Each  worm  has  two  holes  at  the  surface 
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of  the  coenenchyma,  which  are  close  together  and  have  a  slightly 
raised  border.  From  one  of  the  holes  the  tentacles  are  protruded ; 
from  the  other,  the  posterior  end  of  the  body.  The  lower  part  of  the 
tube,  bent  into  a  U-shaped  form,  is  more  or  less  deeply  excavated  in 
the  substance  of  the  axis. 

2. —  Verruca  scarcely  prominent.     Cells  opening  otUward^  with  the  lower  Up  Utile  de- 
veloped. 

Muricea  robusta  VemiL 

Mwicea  robusta  Verrill,  Bulletin  Museum  of  Comp.  Zool.,  p.  36,  1864;  (pars)  Proc. 
Boston  Soc.  Nat.  Hist,  vol.  x,  p.  329,  1866. 

Plate  Vn,  figure  3.     Plate  VIII,  figure  9. 

Corallum  brown,  irregularly  dichotomous,  with  few,  stout,  mostly 
crooked  branches,  pretty  closely  covered  by  the  rather  large,  unequal 
cells,  which  have  the  border  but  little  elevated. 

When  young  it  rises  as  a  simple,  clavate,  often  crooked  stem  to  the 
height  of  2  or  3  inches,  attaining  a  diameter  of  -35  to  -40  near  the 
summit,  which  is  bluntly  rounded.  Larger  specimens  usually  divide 
within  1*5  inches  from  the  base,  the  main  branches  again  forking  with- 
in an  inch  of  their  origin,  and  the  resulting  branches  are  irregularly 
once  or  twice  dichotomous.  The  branchlets  are  irregular,  crooked, 
arising  from  '5  to  2  inches  apart,  spreading  at  their  origin  in  a  broad 
curve,  stout  and  rigid,  of  nearly  uniform  size  throughout,  the  ends 
obtusely  rounded.  Verrucae  upon  the  branches  and  trunk  inconspicu- 
ous, consisting  of  a  slightly  elevated  margin  aroimd  the  rather  large 
and  conspicuous  cells,  which  are  crowded  over  the  whole  surface  and 
open  outward.  Toward  the  ends  of  the  branchlets  the  verrucae  be- 
come more  prominent  by  reason  of  the  greater  development  of  the  low- 
er border  of  the  cells,  which  forms  a  concave,  semi-circular,  or  crescent- 
shaped  lower  lip,  with  a  somewhat  thickened  and  obtuse  edge,  the 
surface  scabrous  and  granulous  with  small  rough  spicula.  Coenenchy- 
ma thick,  and  granulous  with  small  spicula.  Axis  in  the  branches 
black  and  scarcely  compressed  at  the  axils,  brown  and  rigid  in  the 
branchlets.     Color  dull  yellowish  brown. 

Height  of  largest  specimen  8*5  inches;  breadth  4;  diameter  of 
trunk  '40 ;  of  branchlets  '36  ;  of  largest  verrucfle  '06 ;  length  of  lower 
lip,  when  longest,  '04. 

Spicula  orange-brown  and  light  yellow,  quite  small  for  the  genus, 
but  very  rough,  the  larger  ones  consisting  in  great  part  of  stout,  irreg- 
ular, thorny  clubs.  The  longer  spindles  are  rather  slender,  irregular, 
the  sides  closely  covered  with  very  rough  unequal  warts,  one  end  often 
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lacerately  divided  into  large,  unequal,  sharp  spinules.  The  stouter 
spicula  are  in  part  short,  stout,  very  roughly  warted  spindles;  with 
more  numerous  and  usually  large,  stout,  irregular,  very  rough  clubs. 
The  latter  are  bluntly  pointed  at  the  small  end,  the  sides  covered  with 
prowded  rough  warts,  the  large  end  lacerately  divided  into  large,  une- 
qual and  irregular,  sharp  spinules.  Among  the  smaller  spicula  are 
many  short,  irregular  spindles,  roughly  warted  on  one  side,  and  bear- 
ing large,  elongated,  sharp,  oblique  spinules  on  the  other ;  also  more 
regular  short  warty  spindles  and'  warty  heads ;  others  are  quite  slen- 
der and  very  roughly  warted  spindles,  often  lacerate  at  one  end.  The 
polyp-spicula  are  deep  brown. 

The  longer  spindles  measure  •826"*™  by  •175"'"',  -826  by  -162,  'lib 
by  -175,  -750  by  -260,  -700  by  -150,  '676  by  -125,  -625  by  -175,  -625  by 
•125,  -650  by  -175,  '525  by  '126;  the  stouter  spindles  -625  by  -376, 
•625  by  -260,  -475  by  -200 ;  the  stout  clubs  '575  by  -200,  -676  by  -176, 
•550  by  -200,  ^526  by  '200,  '450  by  ^250,  '450  by  '175  ;  the  longer  spi- 
nules of  the  clubs  are  about  '100 to  '126  in  length;  the  irregular  lac- 
erate spicula  '475  by  '325,  '225  by  ^200  ;  the  smaller  stout  spindles  -325 
by  -150,  -275  by  125,  '250  by  ^137;  the  warty  heads  225  by  -176, 
•200  by  "150;  small  slender  spindles  ^450  by  '125,  ^400  by  -112, 
•375  by  •lOO. 

Acapulco,  Mexico, — A.  Agassiz. 

This  species  resembles  M»  purpurea  and  M,  cUbida  in  its  stout 
branches  and  mode  of  subdivision,  but  differs  from  both  these  and  all 
others  in  its  nearly  obsolete  verrucaB.  Its  spicula  are  very  different 
in  form  and  size  from  those  of  Jf.  albida, 

3. —  Verruca  curved  upward  at  the  apex^  generally  more  or  leas  oppressed  and  usually 

imbricated. 
a — OcBnenchyma  thick;  branches  stout,  obtuse,  dichotomous, 

Muricea  albida  VemiL 

Muricea  robusia  (pars)  Verrill,  Proc  Boston  Soc.  Nat  History,  voL  x,  p  329,  1866. 
Muricea  albida  Verrill,  American  Journal  Science,  xlv,  p.  412,  May,  1868. 

Plate  VII,  figure  9.    Plate  VIII,  figure  10. 

Corallum  white,  dichotomous,  branching  nearly  in  a  plane,  with 
stout,  rather  long  branches,  thick  ccenenchyma,  and  large,  close,  some- 
what appressed  verrucae. 

When  young  this  species  usually  grows  to  the  height  of  two  or 
three  inches  as  a  simple,  straight,  clavate  stem,  generally  quite  slen- 
der at  the  base  and  gradually  enlarging  to  near  the  summit,  where  the 
diameter,  including  verrucaB,  is  ^20  to  '36  inch,  the  end  obtusely  round- 
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ed.  The  first  branch  usually  arises  from  one  side,  about  1  or  1  5  inches 
from  the  base,  and  soon  becomes  about  as  long  and  large  as  the  original 
stem.  Each  of  the  two  main  branches  usually  forks  again  at  distances 
of  '6  to  1  inch,  their  divisions  mostly  remaining  unequal,  some  of  them 
remaining  long  simple  branchlets,  others  irregularly  two  or  three  times 
dichotomous,  the  branches  all  spreading  in  one  plane.  The  larger 
specimens  are  usually  irregularly  and  sparingly  branched,  the  branch- 
es being  seldom  more  than  three  times  dichotomous,  the  distance  be- 
tween the  divisions  being  two  or  three  inches.  Sometimes  the  second- 
ary branches  arise  only  from  the  upper  side  of  the  outer  branches,  and 
are  then  sub-parallel  and  erect.  In  other  specimens  the  branches  all 
rise  directly,  spreading  but  little  even  at  base.  More  commonly  the 
branches  spread  outward  at  their  origin  in  a  broad  curve,  or  evm 
nearly  at  right  angles,  and  then  bent  upward  and  are  usually  more 
or  less  crooked  and  slightly  enlarged  toward  the  tips,  though  some- 
times of  uniform  size  or  even  slightly  tapering.  The  verructe  are 
rather  large  and  prominent,  crowded,  usually  appressed  and  loosely 
imbricated,  yet  on  some  of  the  branches  they  are  often  erect,  spread- 
ing sometimes  even  at  right  angles.  The  upper  side  is  rudimentary, 
the  verrucsB  consisting  almost  entirely  of  the  broad,  elongated,  more 
or  less  flattened  and  incurved  lower  lip.  The  cells  are  large,  occupy- 
ing nearly  the  whole  of  the  upper  side  of  the  verrucfe,  when  fresh 
surmounted  by  a  large  cluster  of  white  polyp-spicula  from  the  bases 
of  the  tentacles.  The  surface  is  somewhat  rough  with  rather  small 
imbricated  spicula,  many  of  which  project  a  little  at  the  summit.  The 
coenenchyma  is  thick  and  compact,  covered  with  stout,  thick  spicula. 
The  axis  is  a  little  compressed  at  the  axils ;  clear  black  in  the  larger 
branches ;  brown,  slender,  and  rigid  in  the  branchlets.  Color  uniform 
yellowish  white.  In  life,  "  the  color,  both  of  branches  and  polyps,  is 
pure  white,"— F.  H.  B. 

Height  of  the  largest  specimen  11  inches;  breadth  6 ;  diameter  of 
trunk  '37;  of  branchlets  -30  to  '40;  length  of  verrucee  -08  to  '10; 
breadth  '06  to  '08.  Another  specimen  is  6*6  inches  high;  4  broad; 
diameter  of  trunk  '46  ;  of  branchlets  at  base  -38  to  '40 ;  near  tips  '45 
to  '48  ;  length  of  longest  verrucae  '12.  A  third  specimen  is  5*5  inches 
high;  8  inches  broad  ;  diameter  of  branchlets  '30  to  37. 

The  spicula  are  white,  larger  than  in  the  other  species  of  this  sub- 
section and  more  regular.  The  larger  ones  are  mostly  rather  blunt 
oblong  spindles,  covered  with  small, .  very  rough,  crowded  warts  on 
the  convex  outer  side,  and  with  large,  prominent,  sharp  spinules  on 
the  inner  surface,  which  is  often  straight  or  concave.     The  longer 
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spindles  are  only  moderately  stout,  one  end  usually  larger  than  the 
other  and  more  or  less  obtuse,  the  other  end  generally  acute,  the  sur- 
face rough  with  unequal  warts  and  spinules.  The  stouter  spindles  are 
short  and  thick,  frequently  irregular  and  crooked,  both  ends  usually 
tapering  to  blunt  points,  one  being  often  quite  obtuse,  the  surface 
densely  covered  with  small  rough  warta  Some  stout  spicula  are 
club-shaped,  with  the  large  end  divided  into  two  or  three  blunt,  warty 
lobes.  The  medium  sized  spindles  are  very  strongly  warty  with 
large,  unequal,  rough  warts,  which  are  not  crowded ;  most  of  them 
are  quite  slender  and  acute,  others  stouter  and  blunter. 

The  longer  spindles  measure  1-42"°^  by  -326°"",  1-37  by  -360,  1-37 
by  -325,  1-37  by  -275,  1-32  by  300,  1-25  by  -300,  1-20  by  -276,  1-12  by 
•275,  1-12  by  -225,  1-04  by  275,  1-02  by  '226,  '960  by  '226,  -875  by 
•176, -825  by -200,  -825  by  175;  the  stouter  spindles  1*50  by  -500, 
1-37  by  -350,  132  by  '350,  1-17  by  -476,  -I'l?  by  -426,  1-17  by  -350, 
1-12  by  -300,  -926  by  '300,  '875  by  -325,  '800  by  -350,  -700  by  -300, 
•700  by  -250,  '576  by  -300,  -600  by  '260 ;  the  stout  clubs  1*26  by  -500, 
•825  by  -325,  -325  by  '250 ;  the  smaller  spindles  -960  by  -160,  -900  by 
•250,  ^726  by  -150,  '726  by  -125,  '676  by  ^150,  -660  by  -100,  -525  by 
•100,  -525  by  ^075,  ^425  by  '100. 

Panama,  in  rocky  pools  at  low-water  mark, — ^A.  Agassiz,  J.  H. 
Stembergh,  F.  H.  Bradley ;  Pearl  Islands,  common, — ^F.  H.  Bradley. 

This  species  is  very  distinct  from  the  others  of  this  sub-section,  in 
its  white  color  and  the  much  larger  and  more  regular  spicula.  Its 
color  and  peculiar  verrucsB  will  also  readily  separate  it  from  all  other 
species  which  resemble  it  in  size  and  mode  of  branching. 

Muricea  hebes  VerrOL 

Mmricea  hebea  (jpars)  YerriU,  Bulletin  Museum  Oomp.  ZooL,  p.  36,  1864;  Proc.  Boston 
See.  Nat  Hist,  vol,  z,  p.  328,  1866. 

Plate  VII,  figure  8.    Plate  VIII,  figure  11. 

Corallum  yellowish  brown,  small,  sparingly  dichotomous,  forming 
low  clumps  of  few  branches,  which  are  short,  moderately  stout,  and 
clavate. 

The  base  is  flat  and  expanded,  often  giving  rise  to  several  stems, 
which  mostly  fork  close  to  the  base,  each  branch  dividing  again  at 
from  '5  to  1  inch  from  its  origin.  Some  of  these  branches  again  fork, 
but  many  remain  simple  and  are  1  to  2*6  inches  long.  When  young 
the  stems  are  often  erect,  simple,  clavate,  and  1  or  2  inches  high.    The 

Traks.  Connecticut  Aoad.,  Vol.  I.  66  January,  1869. 
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branchlets  are  as  large  as  or  larger  than  the  branches  before  division. 
They  are  usually  curved,  sometimes  of  uniform  size  throughout,  but 
generally  enlarge  toward  the  blunt  tips,  so  as  to  be  decidedly  clavate, 
and  vary  in  length  from  half  an  inch  to  two  inches.  The  verruca  are 
often  unequal,  rather  small,  crowded,  loosely  imbricated,  mostly  some- 
what appressed ;  the  upper  lip  very  short  or  wanting ;  the  lower  one 
prolonged,  flattened,  and  incurved,  the  lower  surface  rough  and  spin- 
ulose  with  the  sharp  projecting  points  of  the  small  spicula,  which  are 
numerous  and  imbricated.  The  cells  are  situated  on  the  upper  and 
inner  surface  of  the  verruc«  and  open  upward,  but  are  nearly  con- 
cealed by  the  incurved  lower  lip.  The  ccenenchyma  is  thick  and  rath- 
er firm,  showing  but  little  between  the  crowded  verrucae  of  the  branch- 
lets.  Color  dull  reddish  brown  or  yellowish  brown,  varying  in  shade. 
In  life  "  stem  and  polyps  deep  orange,*' — F.  H.  Bradley. 

Height  of  largest  specimen  3  inches ;  breadth  3*75  ;  diameter  of  smal- 
ler branches  and  base  of  branchlets  '23  to  *25 ;  of  branchlets  near  tips 
•30  to  '32  ;  length  of  verrucsB  '06  to  '10;  breadth  '05.  Another  speci- 
men is  2*6  inches  high;  3*6  broad;  with  the  brachlets  •26  to  '30  in 
greatest  diameter.  Most  specimens  are  considerably  smaller,  the 
branchlets  often  not  more  than  '20  in  diameter,  with  the  verrucae  also 
considerably  smaller. 

The  spicula  are  light  yellowish  brown  and  yellowish  white  in  color, 
and  relatively  small,  the  larger  ones  consisting  of  both  longer  and 
stouter  warty  spindles,  and  irregular,  flattened,  rough  spicula,  often  as 
broad  as  long,  and  usually  with  one  edge  lacerately  divided.  The 
longer  spindles  are  mostly  rather  stout,  often  irregular,  with  a  very 
roughly  warted  surface,  and  sharp  prominent  spinules  on  one  side ;  the 
ends  usually  acute,  one  often  blunter  than  the  other.  The  stouter 
spindles  are  short,  thick,  oft^n  oblong  or  oval,  both  ends  usually  blunt, 
one  often  smaller  than  the  other,  the  surface  roughly  warted.  The 
irregular  flattened  spicula  of  the  ccenenchyma  are  numerous  and  rela- 
tively large,  very  roughly  warted,  and  with  one  edge  deeply  divided 
into  irregular,  lacerate  teeth  or  spindles,  which  are  usually  sharp.  The 
forms  vary  exceedingly,  some  being  somewhat  oval,  quadrangular, 
triangular,  or  head-like,  but  the  majority  are  quite  irregular.  The 
small  spicula  are  mostly  either  quite  slender,  or  short  and  thick  warty 
spindles. 

The  longer  spindles  measure  '876"°»  by  '275"*",  '115  by  -200,  '775  by 
•160,  '760  by  -176,  '760  by  -126,  '726  by  -226,  '726  by  '176,  '700  by 
•226,  "676  by  '200,  ^660  by  -137,  '626  by  '160,  '600  by  -160,  '600  by  '126, 
'676  by  -100,  '660  by  '126,  '460  by  '100;  the  stouter  spindles  '775  by 
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•360,  ^776  by  •800,  -750  by  -360,  '760  by  -325,  -726  by  '300,  '726  by  -275, 
•700  by  -276,  '676  by  -325,  "650  by  -300,  -625  by  '326,  -625  by  -300,  -626 
by  -226,  -600  by  -325,  -600  by  250,  -600  by  -225,  '676  by  '325,  -676  by 
•275,  -550  by  -276,  '600  by  '200,  '450  by  '225,  -425  by  '300,  -400  by  -225 ; 
the  irregular  flattened  spicula  '700  by  -325,  '625  by  475,  -626  by  -275, 
•575  by  -400,  -560  by  -460,  '525  by  400,  '525  by  -375,  -475  by  -376,  '460 
by  -325,  -425  by  -426  ;  the  heads  -426  by  -300,  -260  by  200  ;  the  small 
spindles  -425  by  -150,  -400  by  -100,  -400  by  -087,  '375  by  -150,  '300 
by  -126.  Some  spindles  from  the  verrucsB  are  included  among  the 
preceding  measurements  of  larger  spindles,  others  measure  '826  by 
•250,  -800  by  '200,  -775  by  -162,  -625  by  200,  -626  by  '175. 

Panama  and  Pearl  Islands,  common  in  rocky  pools  near  low-water 
mark, — F.  H.  Bradley;  Acapulco, — A.  Agassiz;  Corinto, — J.  A. 
McNiel 

This  species  is  liable  to  be  confounded  with  the  young  of  M,  aus- 
tera  and  M,  albida^  and  perhaps  other  species ;  from  the  latter  it  dif- 
fers in  color  and  in  having  smaller  verrucse ;  from  the  former  in  its  less 
projecting,  more  appressed  and  smaller  verrucse,  and  lower  growth,  as 
well  as  lighter  color ;  and  from  both  it  differs  widely  in  its  much  smal- 
ler and  very  differently  shaped  spicula,  which  more  nearly  resemble 
those  of  -3f.  robusta  and  M,  purpurea.  From  the  last  it  may  be  at 
once  distinguished  by  its  color  and  less  appressed  verrucae,  which  are 
much  rougher,  owing  to  the  projecting  points  of  the  more  acute  spic- 
ula ;  from  the  former  it  differs  in  its  well  developed  verrcuae,  smaller 
cells  opening  upward,  lower  growth,  and  less  robust  branches. 

Muricea  purpurea  VeniiL 

Muricea  JUbei  (pan)  Yerrill,  BuUetin  Museum  Comp.  ZooL,  p.  36,  1864. 
Muricea  purpurea  Verrill,  American  Jour.  Science,  voL  xlv,  p.  412,  May,  1868. 

Plate  VII,  figure  6.   Plate  VIII,  figure  12. 

Corallum  sparingly  dichotomous,  with  stout,  obtuse,  rigid,  mostly 
curved  branches,  usually  arranged  nearly  in  one  plane,  closely  covered 
by  small,  appressed,  granulous  verrucae. 

When  young  it  often  rises  to  the  height  of  2  to  4  inches  as  an  up- 
right, simple,  clavate  stem,  *25  to  *32  inch  in  diameter.  Other  specimens 
are  two  or  three  times  dichotomous  before  they  become  two  inches  high. 
The  larger  specimens,  when  well  developed,  usually  consist  of  several 
trunks  arising  near  together  from  a  broad,  expanded  base,  forming 
open  clumps  of  stout,  crooked  branches,  which  are  sparingly  divided, 
the  branchlets  upon  each  main  stem  generally  spreading  nearly  in  one 
plane.    The  trunk  often  forks  within  half  an  inch  from  the  base,  but 
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at  other  times  at  two  or  three  inches.  The  main  branches  are  about 
as  large  as  the  trunk  and  divide  again  at  '5  to  3  inches  from  their  ori- 
gin. Some  of  the  secondary  branches  remain  simple,  but  most  of 
them  divide  again  in  an  irregularly  dichotomous  manner,  the  branches 
being  from  '5  to  2  inches  apart  The  branches  almost  always  diverge 
greatly  at  first,  sometimes  even  almost  at  right  angles,  and  then  bend 
upward  with  a  broad  curve.  The  branchlets  are  mostly  crooked,  or 
variously  curved,  divergent,  about  as  large  as  the  branches,  sometimes 
slightly  tapering,  but  usually  uniform  in  size  or  a  little  clavate,  ob- 
tusely rounded  at  the  end,  varying  in  length  from  '6  to  2  inches.  In 
two  specimens  some  of  the  main  branches  are  broad  and  somewhat  flat- 
tened, diameter  '66  by  '30.  The  largest  specimens  consist  of  a  single 
stem,  which  divides  at  the  height  of  two  inches,  the  first  branch  re- 
maining simple  and  about  three  inches  long,  the  main  stem  divides 
again  within  half  an  inch,  and  each  of  the  nearly  equal  main  branches 
forks  at  about  half  an  inch  from  its  origin,  and  their  subdivisions  are 
again  dichotomous  at  6  to  1'5.  Some  of  the  resulting  branches  remain 
simple,  but  most  of  them  are  once  and  a  few  twice  dichotomous,  at 
distances  of  1  to  2*5  inches.  The  branchlets  are  all  curved  or  crooked, 
1  to  2*5  inches  long,  '35  in  diameter,  mostly  a  little  clavate,  very  ob- 
tuse and,  like  the  branches,  are  situated  nearly  in  one  plana  The 
verrucsB  are  rather  small,  short,  crowded,  usually  appressed  and  some- 
what imbricated,  the  upper  lip  obsolete,  the  lower  one  well  developed, 
oval,  obtusely  pointed,  the  tip  often  incurved.  On  the  trunk  and  lower 
part  of  branches  the  lower  lip  is  usually  less  developed,  not  appressed, 
often  obliquely  truncated,  the  cells  opening  upward  and  outward.  The 
surface  of  the  verrucae  is  strongly  granulous  with  the  very  small  and 
short,  warty  spicula,  but  not  spinulose.  Coenenchyma  thick,  firm, 
granulous.  Axis  yellowish  brown  at  base;  brownish  black  in  the 
branches  and  compressed  at  the  axils ;  yellowish  brown,  coarse,  rigid, 
and  brittle  in  the  branchlets.  Color  uniform  reddish  purple,  the  sur- 
face when  dry  covered  with  a  film  of  dull  yellowish. 

The  largest  single  specimen  is  9  inches  high ;  Y  broad ;  diameter  of 
trunk  '40 ;  of  branchlets  -28  to  '35 ;  length  of  largest  verrucae  '06  to 
•07  ;  breadth  at  base  '05  to  '06.  One  of  the  clumps  is  6  inches  high ; 
breadth  9  by  6*6.  In  some  dwarf  specimens  the  diameter  of  the 
branchlets  is  only  '20  to  •26.  In  some  specimens  the  largest  vemicae 
become  •!  0  of  an  inch  long,  and  "06  or  '01  broad. 

The  spicula  are  small  and  bright  reddish  purple,  sometimes  tinged 
with  yellowish.  The  larger  ones  are  mostly  short  and  stout  spindles, 
stout  thorny  clubs,  and  short  irregular  spicula,  lacerately  spinulose  on 
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one  side.  The  larger  spindles  are  usually  somewhat  oblong,  blunt  at 
both  ends,  often  irregular,  closely  covered  with  larger,  very  rough 
warts,  except  on  the  inside,  which  bears  rather  large,  prominent,  sharp 
spinules.  The  clubs  are  very  stout  and  rough,  often  one-sided  or  irreg- 
ular, the  small  end  not  very  acute,  covered  with  crowded  rough  warts, 
the  larger  end  much  dilated,  lacerately  divided  into  many  long,  sharp, 
often  very  slender,  unequal  spinules.  The  irregular  spicula  are  very 
short  and  thick,  often  nearly  as  broad  as  long,  sometimes  oval,  very 
rough  with  large,  crowded,  prominent,  lacerate  warts,  one  side  lace- 
rately divided  into  long,  very  sharp  spinules.  Very  rough  warty 
heads  occasionally  occur,  similar  to  the  last.  The  small  spindles  are 
mostly  rather  stout,  blunt  at  the  ends,  and  covered  with  very  promi- 
nent, not  crowded,  somewhat  rough  warts.  The  polyp-spindles  are 
mostly  slender,  acute,  yellowish  brown  spindles,  covered  with  small 
but  prominent  warts. 

The  larger  spindles  measure  -625"™  by  -225™°*,  -600  by  -200,  -675  by 
•275,  -675  by  -200,  '650  by  -300,  -650  by  '250,  -560  by  -200,  '660  l)y  -175, 
•600  by  -225,  -500  by  -IftO,  '476  by  -200,  '450  by  -200,  -425  by  -175, 
•425  by  -150,  -400  by  -150,  '375  by  "160,  -350  by  -176 ;  the  stout  clubs 
•575  by  -300,  '650  by  300,  '525  by  -250,  -500  by  '250,  -600  by  -200,  -475 
by  -250,  -475  by  -200,  -450  by  '225,  450  by  -200,  ^425  by  -225,  '425  by 
•200,  -426  by  '175,  '400  by  ^225,  "400  by  '200,  -400  by  •175,  -325  by 
•200,  ^325  by  ^150 ;  the  irregular  stout  spicula  '575  by  -325,  ^575  by 
•250,  -550  by  '275,  '525  by  '300,  '500  by  -250,  -450  by  '175,  ^400  by  -300, 
•400  by  -200,  -375  by  -225,  -350  by  -175,  ^325  by  ^225,  ^325  by  "200 ; 
the  heads  -325  by  225,  -300  by  275  ;  the  small  spindles  -300  by  -112, 
•262  by  •lOO,  '250  by  ^125,  ^250  by  -100,  -225  by  -112,  ^200  by  '100; 
the  polyp-spindles  -262  by  ^037,  '250  by  •OSO,  ^225  by  •062,  -225  by 
•050,  ^175  by  '050. 

Pearl  Islands  and  Panama,  in  rocky  pools  at  low-water  mark,  com- 
mon,— F.  H.  Bradley ;  Panama, — J.  II.  Sternbergh,  A.  Agassiz ;  Aca- 
pulco, — A.  Agassiz ;  Corinto, — J.  A.  McNiel. 

This  species  differs  from  most  others  in  color  and  in  the  small  gran- 
ulous  verrucaB.  M,  retn^sa^  which  has  a  somewhat  similar  but  darker 
color,  has  much  larger,  spreading  verrucse  and  very  different  larger 
spicula.  In  some  respects  it  is  allied  to  M,  hebea^  which  it  considera- 
bly resembles,  except  in  color,  when  young.  Young  specimens  of 
these  two  species  were  formerly  confounded  by  me, — a  mistake  that 
might  readily  have  been  avoided  by  an  examination  of  the  spicula, 
which  are  very  different.  The  spicula  of  this  species  are  remarkable 
for  their  relatively  small  size,  roughness,  and  stout  forms,  among  which 
the  thorny  clubs  are,  perhaps,  the  most  characteristic. 


Digitized  by 


Google 


444  VerriSy  Notes  on  Bixdiata. 

Mwricea  davata  ( Ghnigoria  davata  Gray)*  appears  to  be  closely 
allied  to  this  species,  and  may  prove  identical  upon  actual  comparison. 
The  specimen  described  and  figured  is  evidently  young,  consisting  of 
a  simple  clavate  stem,  as  in  the  young  of  many  other  species  of 
Muricea.  Its  locality  is  unknown  and  the  description  is  not  sufficiently 
detailed  to  determine  whether  it  be  identical  with  this  or  not. 

b. — Ootnench/yma  rather  &iin;  brcmehieta  skndsr. 

Muricea  appressa  VemiL 

Gorgonia  plantaginea  VaL,  Voyage  de  la  V&ius,  ZoSph.,  PL  15>  1846,t  (nm  Lamardc). 
Muricea  appneaa  Yerrill,  Bulletin  Museum  Oomp.  Zo5L,  p.  37,  Janu,  1864 ;  Proa 

Boston  Soa  Nat  Hist,  vol.  x,  p.  329,  1866. 
JEunicea  Ib^ensia  Duch.  and  Mich.,  SupL  Corall.  des  Antilles,  p.  17,  Tab.  3,  fig.  5 

and  6  (after  May,  1864),  in  Mem.  Reale  Ac»«d.  Sd.,  Torino,  ixiii,  p.  Ill,  1866. 

Plate  Vin,  figure  13. 

Corallnm  deep  brown,  sometimes  yellowish  white,  flabelliform,  much 
subdivided,  with  small,  closely  appressed  verruc®. 

When  young  the  corallum  is  quite  slender ;  the  small  ixwak  divides 
within  a  quarter  or  half  an  inch  from  the  base  into  two  or  three  main 
branches,  each  of  which  usually  forks  again  within  about  a  quarter 
inch,  and  the  resulting  branches  subdivide  irregularly  in  a  dichoto- 
mous  or  sub-pinnate  manner,  so  that  specimens  2*5  inches  high  often 
have  more  than  twenty  branchlets,  all  of  which  are  quite  slender  and 
nearly  equal  in  diameter.  The  large  specimens  are  usually  very  nu- 
merously branched,  all  the  branches  standing  nearly  in  one  plane,  the 
principal  branches  mostly  sub-pinnate,  often  secund.  The  branchlets 
usually  arise  at  -26  to  '60  of  an  inch  apart,  and,  after  curving  outward 
a  little  at  base,  rise  nearly  parallel  with  the  branch  from  which  they 
originate ;  they  are  usually  quite  slender,  flexible,  mostly  1  to  6  inches 
long,  varying  considerably  in  diameter  in  different  specimens.  The 
verrucae  are  quite  small,  crowded,  closely  imbricated,  with  the  lower 
lip  much  elongated  and  incurved,  so  as  to  conceal  the  ceUs,  usually 
closely  appressed,  but  not  invariably  so ;  their  surface  is  scabrous, 
covered  with  small,  short,  and  very  rough  spicula,  the  ends  but  slightly 
projecting.  Coenenchyma  thin,  very  little  exposed,  except  on  the  ba«e 
and  main  branches,  covered  with  small  rough  spicula  and  slender 
spindles.  Axis  black  at  base  and  in  the  larger  branches,  finely  stri- 
ated longitudinally  and  usually  compressed,  especially  at  the  axils, 

*  Proceedings  of  the  Zoological  Society  of  London,  1861 ;  Annals  and  Magaaine  of 
Natural  History,  yd.  3,  page  422,  1869. 

f  The  figure  represents  a  coarse,  poorly  grown  specimen.  Spicula  from  the  original 
type  agree  with  those  of  our  typical  form, — Reprint 
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light  brown,  slender,  setiform,  and  flexible  in  the  branchlets.  Color, 
except  in  the  light  variety,  nniform  deep  brown.  In  life,  "  the  'stem 
is  dull  red,  polyps  brownish  yellow," — F.  H.  B. 

The  largest  specimens  are  often  1 8  inches  across ;  a  medmm  sized 
one  measures  in  height  8  inches ;  breadth  10  ;  diameter  of  trunk  '26  ; 
of  main  branches  -20  ;  of  branchlets  '10  to  •12.  A  stouter  branched 
specimen  is  10  inches  high  ;  10  broad ;  diameter  of  tntok  '60 ;  of  main 
branches  '25  to  '35 ;  of  branchlets  '12  to  '18  ;  length  of  verrucaB  '06  ; 
breadth  '03.  In  some  specimens  many  of  the  branchlets  do  not  ex- 
ceed '08  in  diameter.  A  specimen  from  Zorritos  is  15  inches  high ;  8 
broad ;  diameter  of  branchlets  '12  to  '18  ;  many  of  the  simple  terminal 
branchlets  are  6  to  9  inches  in  length,  some  tapering  very  slightly  to 
the  end,  others  of  nearly  uniform  size  throughout  their  length. 

The  spicula  are  small,  yellowish  brown  and  deep  reddish  brown. 
The  larger  ones  are  mostly  very  rough  spindles ;  very  thorny,  stout 
clubs ;  very  slender,  warty  spindles ;  and  stout,  irregular,  lacerate 
spicula.  The  larger  spindles  are  mostly  rather  stout,  somewhat  irregu- 
lar, covered  on  the  outside  with  very  rough,  unequal  warts,  on  the  in- 
side with  large,  sharp,  lacerate  spindles.  The  clubs  are  short  and 
stout,  often  one-sided,  the  small  end  acute  and  warty,  the  other  end 
much  enlarged,  lacerately  divided  into  large,  prominent,  rough  spi- 
nules.  The  irregular  spicula  are  of  various  forms,  often  flattened, 
with  one  edge  deeply  divided  into  large,  unequal,  lacerate  spinules. 
The  slender  spindles  are  of  various  lengths,  some  being  very  long  and 
slender,  with  acute  ends,  covered  on  all  sides  with  small,  well  sepa- 
rated warts. 

The  larger  spindles  measure  -926™™  by  -125"™,  -900  by  -160,  -750  by 
•176,  -700  by  '125,  -676  by  -176,  -675  by  -150,  -660  by  -200,  -525  by  -187, 
•625  by  -176,  -525  by  '162,  •SOO  by  -200,  -500  by  -176,  -500  by  -150,  '476 
by  -126,  -450  by  -160,  -450  by  -125,  -425  by  '150,  '426  by  -125,  '400  by 
•125,  -350  by  126,  '276  by  •175  ;  the  slender  spindles  '800  by  -100,  726 
by  ^076,  ^700  by  -126,  ^700  by  -100,  ^626  by  075,  -575  by  075,  -525  by 
•100,  -526  by  '087,  '625  by  ^075,  -600  by  -112,  -500  by  •100,  '476  by 
•076,  -426  by  -087,  ^425  by  '075,  '350  by  '062 ;  the  clubs  -600  by  '225, 
•660  by  ^200,  -626  by  •225,  '500  by  -275,  -450  by  -200,  ^450  by  -175,  -460 
by  160,  ^400  by  -150,  -375  by  -175,  -376  by  -150,  -375  by  ^126,  '360  by 
•137,  '326  by  -175,  •276by  ^125;  the  irregular  spicula  -600  by  -326,  ^476 
by  -276,  -450  by  ^260,  '460  by  '200,  ^425  by  -175,  -400  by  •176,  ^400  by 
•126,  -250  by  '126,  -225  by  -150,  ^150  by  -150. 

Zorritos,  Peru,  dredged  in  3  to  6  fathoms,  F.  H.  Bradley ;  Pearl 
Islands,  in  pools  at  extreme  low-water  mark,  F.   H.  Bradley ;  Pana- 
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ma, — J.  H.  Sternbergh,  F.  H.  Bradley ;  Corinto,  Nicaragua,- 
McNiel ;  La  Paz, — J.  Pedersen, 

Var.  flavescens. 

Corallum  agreeing  in  the  mode  of  branching  and  in  size  and  form  of 
branchlets  and  verrucae,  with  the  typical  specimens,  but  yellowish  or 
whitish  in  color.  In  life,  "  stem  and  polyps  pure  white,  polyps  '12 
of  an  inch  long,  '03  in  diameter,  nearly  transparent ;  tentacles  eight, 
very  short,  appearing  as  manmiillse  on  the  edge  of  the  disk," — F.  H.  B. 

The  height  of  a-  specimen  from  Zorritos  is  8  inches ;  breadth  1 1 ; 
diameter  of  branchlets '10  to '15.  Another  one  is  12  inches  high; 
10  broad ;  diameter  of  branchlets  mostly  about  '12  ;  length  of  branch- 
lets  mostly  2  to  5  inches. 

The  spicula  are  white  and  agree  very  well  with  those  of  the  typical 
form,  but  the  larger  spindles  and  clubs,  in  the  specimens  examined, 
average  somewhat  larger  and  are,  perhaps,  a  little  rougher. 

The  larger  spicula  measure  •825'"°^  by  •200'°'",  -750  by  -200.  '760  by 
•176,  -725  by  -125,  -625  by  '150,  -576  by  -150,  '475  by  -200 ;  the  clubs 
•650  by  -212,  •626  by  '225,  -675  by  -200,  ^600  by  -225,  -500  by  -200. 

Zorritos,  Peru,  dredged  in  3  to  5  fathoms ;  and  Pearl  Islands,  at  ex- 
treme low-water  mark, — F.  H.  Bradley;  Corinto, — J.  A.  McNiel. 

This  species  can  scarcely  be  confounded  with  any  other,  unless  with 
tha  following,  from  which  it  differs  in  its  more  numerous,  shorter,  and 
l33s  slender  branchlets,  larger,  stouter,  and  more  incurved  verrucas,  and 
especially  in  the  character  of  the  spicula. 

The  specimen  figured  by  Duchassaing  and  Michelotti*  is  evidently 
the  young  of  this  species.     The  projecting  points  of  the  spicula,  rep- 
resented in  their  magnified  figure,  should  have  been  a  sufficient  indi- 
cation of  its  generic  affinities. 
Muricea  tenella  Vemii,  sp.  nov. 

Plate  VI,  figure  12.    Plate  VIII,  figure  14. 

Corallum  whitish,  dichotomous,  with  long  and  very  slender  branch- 
lets,  and  prominent,  slender,  acute  verrucse,  covered  with  long,  slender 
spindles. 

The  typical  specimens  from  Panama  are  small  and  slender.  The 
trunk  divides  within  half  an  inch  from  the  base  into  two  or  three  nearly 
equal  branches,  each  of  which  forks  again  within  a  quarter  inch.  The 
secondary  brandies  afterward  subdivide  at  distances  of  *26  to  'BO  of 

*  Although  the  exact  date  when  their  memoir  was  published  is  unknown  to  me,  it 
certainly  was  subsequent  to  the  publication  of  this  species  in  the  Bulletin  of  the  Mus. 
Comp.  ZooL,  which  is  sufficiently  evident  from  the  foot-note  on  page  7,  dated  "  Turin^ 
ce  11  maij  1864." 
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an  inch,  the  branchlets  mostly  arising  from  their  outer  side  in  a  some- 
what secund  manner.  They  curve  outward  a  little  and  then  rise  sub- 
parallel  to  the  branches,  and  some  of  them  again  subdivide.  The  ter- 
minal on^s  are  from  '5  to  2  inches  long,  very  slender  and  flexible, 
of  nearly  uniform  size  throughout. 

A  large  specimen  from  Zorritos  consists  of  seven  large,  compressed, 
divergent  branches,  arising  together  from  close  to  the  base.  These 
rapidly  divide  into  many  long,  slender  branches,  which  form  an  acute 
angle  with  the  larger  branch,  and  arise  at  distinces  of  '26  to  1  inch 
apart,  becoming  more  distant  outward.  The  secondary  branches  di- 
vide in  the  same  manner,  and  likewise  many  of  the  resulting  branch- 
lets.  In  this  manner  the  branches  form  a  broad,  rounded,  fan-shaped 
corallum,  with  long,  very  slender,  flexible,  terminal  branchlets,  some  of 
which  are  5  or  6  inches  long,  but  most  of  them  2  or  3  inches.  The 
veiTucae  are  very  small,  but  usually  quite  prominent,  with  an  elonga- 
ted, slender,  sharp,  lower  lip,  which  is  often  but  little  incurved  at  tip, 
and  composed  of  long,  slender,  acute  spindles,  which  project  at  the 
tip. 

In  the  Panama  specimens  the  verrucse  are  not  crowded  and  scarcely 
imbricated  or  appressed,  but  in  the  large  specimens  from  Zorritos 
they  are  smaller,  crowded,  more  or  less  imbricated,  with  a  shorter 
and  less  acute  lower  lip.  The  coenenchyma  is  thin,  covered  with 
small,  slender,  rough  spindles.  Axis  black  and  somewhat  compressed 
in  the  larger  branches,  strongly  compressed  in  the  large  specimens ; 
brown  and  setiform  in  the  branchlets.  Color,  of  dry  specimens,  gray- 
ish white ;  in  alcohol  dark  gray,  polyps  brown.  In  life,  "  stem  white, 
polyps  dark  brown."  In  the  Zonitos  specimen,  during  life,  "  the  stem 
is  pure  white,  polyps  light  brown,  body  of  polyps  transparent.  The 
eight  tentacles  appear  as  mere  thickenings  of  the  edge  of  the  disk, 
often  giving  it  a  somewhat  angular  form," — F.  H.  B. 

The  largest  Panama  specimens  measure  3*5  high  by  3  broad ;  and  4 
inches  high  by  3 '5  broad;  diameter  of  branchlets,  including  verrucie, 
•10  to  -12  ;  length  of  verruc«  '05  to  '06 ;  diameter  '02  or  -03.  The  lar- 
gest specimen  from  Zorritos  is  17  inches  high  ;  18  broad  ;  diameter  of 
largest  branches  at  base  '30  to  '40 ;  of  branchlets  '07  to  '10. 

The  spicula  are  white,  the  larger  ones  consisting  of  remarkably  long, 
slender,  and  acute  warty  spindles,  which  are  often  bent ;  of  somewhat 
stouter  and  shorter,  roughly  warted  and  spiuulose  spindles ;  with  a  few 
very  rough,  often  lobed,  irregular  spicula,  and  rather  long,  thorny 
clubs.  The  characteristic,  very  slender,  acute  spindles  are  covered 
with  very  small,  scattered  warts. 
Tbans.  CtoNNBcncuT  ACAD^  VoL  I.  57  Januaet,  1869. 
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The  larger  spindles  measure  -875"*°*  by  -ISO"""*,  -826  by  -150,  'lib  by 
•150,  -750  by  -150,  -700  by  -150,  -700  by  '125,  -676  by  -125,  -550  by  '137  ; 
the  slender  spindles  1-12  by  •112,  112  by  087,  1*10  by  -100,  -900  by 
•087,  -876  by  -100,  -776  by  -100  '775  by  062,  '750  by  -100,  '760  by 
•076,  -700  by  -075,  -660  by  -087,  '625  by  '075,  -576  by  -075,  '376  by 
•050;  the  clubs  '675  by  ^112,  ^460  by  •137;  the  irregular  spicala  ^400 
by  •I 75,  -375  by  -260,  -326  by  ^200,  -300  by  150. 

Zorritos,  Peru,  dredged  in  3  to  5  fathoms, — F.  H.  Bradley ;  Panama 
and  Pearl  Islands,  in  rocky  pools  at  extreme  low-water  mark,  very 
rare, — F.  H.  Bradley ;  Corinto, — J.  A.  McNiel. 

This  species  is  remarkably  distinct  from  all  others  known  by  reason 
of  its  very  slender  branches ;  long,  slender,  and  acute  verrucaB ;  and 
its  extremely  slender  and  sharp  spindles. 

It  resembles  most  the  slender  specimens  of  ^  appreasa^  var.flaves- 
cena,  in  external  characters.  The  spicula  are  most  like  those  of  M. 
cupera^  but  are  much  smaller  and  more  slender. 

Murioea  aspera  Vemii,  sp.  nov. 

Corallum  yellowish  white,  flabelUform,  with  somewhat  slender 
branches,  which  are  subpinnate. 

Only  two  specimens  of  this  species  were  obtained,  both  of  which 
are  imperfect  at  base,  and  may  be  only  branches  from  a  much  larger 
specimen.  Each  specimen  is  once  dichotomous  and  both  main  branch- 
es are  subpinnate,  giving  off  branchlets  at  distances  of  ^25  to  '60  of  an 
inch,  which  spread  outward  at  a  wide  angle,  often  nearly  at  right  an- 
gles. Some  of  these  again  divide  in  the  same  manner.  The  terminal 
branchlets  are  rather  slender  and  mostly  from  1  to  1-6  inches  long, 
narrowed  at  base  and  usually  enlarged  a  little  toward  the  end.  The 
verrucaB  are  prominent,  loosely  imbricated,  usually  slightly  appressed, 
but  sometimes  not  at  all  so,  usually  with  an  elongated,  acute  lower  lip, 
formed  of  long  slender  spicula,  which  project  slightly  at  the  end. 
The  upper  lip  is  rudimentary  or  entirely  wanting.  On  the  larger 
branches  the  lower  lip  is  often  but  little  developed,  and  the  large  cells 
open  outward.  The  coenenchyma  is  thin,  covered  with  long  spindles, 
some  of  them  quite  stout.  Axis  black  in  the  larger  branches ;  yellow- 
ish brown,  slender,  and  brittle  in  the  branchlets. 

Height  of  largest  specimen  5^5  inches;  breadth  4;  diameter  of 
branchlets  •lO  to  -16  ;  length  of  longest  verrucaB  '10  ;  diameter  '06. 

The  spicula  are  white  and  consist  mostly  of  long,  very  slender  spin- 
dles, most  of  which  are  very  acute  ;  and  larger  and  stouter,  but  quite 
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long  spindles.  The  larger  spindles  are  mostly  somewhat  irregular  or 
crooked,  sometimes  forked  at  one  end,  usually  acute  at  each  end,  but 
sometimes  blunt  or  truncate  at  one  or  both,  densely  covered  with 
rough,  unequal  warts.  The  slender  spindles  are  very  long,  slender, 
acute  at  both  ends,  often  bent,  the  surface  covered  with  small,  distant 
warts. 

The  larger  spindles  measure  2-00™»  by  •826"»°»,  1-66  by  '850, 1-57  by 
•200,  1-62  by  -250,  1-37  by  -200,  1-35  by  -300,  1*32  by  -260,  1-20  by 
•200,  M7  by  -276,  1-17  by  -260.  1-17  by  -200,  1-10  by  -200,  1-06  by 
•250,  1-02  by  '226,  1*02  by  '200,  '800  by  '150 ;  the  slender  spindles  1-37 
by  -126,  1-32  by  -125,  \'2b  by  -112,  1-26  by  -125,  112  by  •160,1-07  by 
•126,  105  by  •lOO,  -100  by  -100,  ^926  by  -160,  ^900  by  -087,  '876  by  •lOO, 
•875  by  -087,  -826  by  '100. 

Panama,  at  extreme  low  water,  very  rare, — F.  H.  Bradley. 

This  species  bears  little  resemblance  to  any  other,  except  the  two 
preceding,  from  both  of  which  it  differs  in  having  much  longer  and 
larger  spicula.  Its  branches  are  much  shorter  and  stouter  than  those 
of  M,  teneUay  and  the  verruc«  are,  very  different  from  those  of  M, 
appreasa. 

Remarks  on  the  subdivisions  of  the  GemtSy  Murieea. 

In  addition  to  the  18  species  of  Muricea  described  in  the  preceding 
pages,  there  are  at  least  12  other  species  now  known,  of  which  all  except 
four  are  in  the  Museum  of  Yale  College.* 

All  those  species  which  I  have  examined  may  be  naturally  grouped 
in  three  divisions,  which  do  not  appear,  however,  to  be  of  more  than 
subgeneric  value,  even  if  entitled  to  that  rank«  But  in  view  of  the 
manifest  tendency  among  recent  authors  to  multiply  generic  divisions, 
I  have  thought  it  proper  to  recognize  these  groups  and  give  them 
names. 

Group  1,  Eumnrioea.  This  division  corresponds  with  section  A,  page 
419.  It  includes  those  species  with  tubular  verrucee,  without  a 
prolonged  lower  lip,  and  usually  8-rayed  at  summit  in  contrac- 
tion. The  spindles  both  of  the  coenenchyma  and  veiTucae  are  long 
and  usually  sharp  pointed.  The  6  species  described  above  are  all 
that  are  known  to  me.    Typical  species,  M,  acervcUa  V. 

*  The  species  not  in  this  collection  are  M  vatricoBa  (VaL)  K6U. ;  M.  humosa  (Esp.) 
K611. ;  M.  iub&rcukUa  (Esp.)  K61L ;  If.  aulphvrea  Ehr.  Also  M.  eUmgcUa  Lamx.  (non 
Dana),  which  is  believed  to  be  an  Aeis^  fh>m  W.  Indies. 
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Group  2,  Mtiricea  (typical).  This  group  corresponds  to  section  B,  p. 
425.  It  embraces  those  species  in  which  the  verrucae  are  bilabi- 
ate, or  have  a  prolonged  lower  lip.  The  spindles  of  the  coenen- 
chyma  and  verrucas  are  similar  and  usually  stout,  but  sometimes 
slender  and  pointed.*  In  addition  to  the  13  species  described 
above,  it  includes  M,  muricata  V.  (M,  spici/era  Lx.) ;  M.  lima 
E.  and  H. ;  M,  pendtUa  Verrill ;  M,  IcbJca  Verrill ;  and  M.  ele- 
gana  Duch.  and  M.,  from  the  Atlantic  coast  of  America ;  and 
probably  Jf.  vatricosa  K51L,  Archipel.  Bizagos,  Africa;  and  Jtfl 
sulphurea  Ehr.,  locality  unknown. 

Group  3,  Muricella.  This  division  includes  those  species  which  have 
a  rather  thin  coenenchyma,  filled  with  long  spindles ;  with  low, 
subconical  verrucse,  aiising  from  between  the  large  spicula  and 
usually  standing  at  right  angles  to  the  surface,  and  covered  with 
much  smaller  and  shorter  spindles.  The  species  are  M.flexuosa 
v.,  Hong  Kong ;  M,  nitida  V.,  Ebon  L  ;  probably  M.  humoaa 
KdlL,  and  M.  tubercukUaKblhy  from  unknown  localities;  and  one 
or  two  undescribed  species,  which  I  have  seen,  from  the  E.  Indies. 
This  group  approaches  the  genus,  Acts  D,  and  Mich,,  but  the 
latter  differs  in  having  scale-like  spicula  covering  the  verrucae. 

Cchinogorgia  aurantiaca  Verriu,  (Leptogoegia,  ist  Ed.,  see  p.  413). 

Callao,  Peru, — Edwards  and  Haime.  A  species  allied  to  jE  sasappo 
of  the  East  Indies. — Reprint. 

Heterogorgia  VemiL 

American  Journal  of  Science,  xlv,  p.  413,  May,  1868. 

Corallum  dichotomous,  with  a  horn-like  axis.  Ccenenchyma  rather 
thin,  with  a  smoothish  or  finely  granulous  surface,  filled  with  quite 
small  spicula,  which  are  not  conspicuous  at  the  surface,  and  consist 
of  various  forms  of  roughly  warted,  short  spindles,  heads,  double- 
heads,  double-stars,  crosses,  with  many  irregularly  shaped,  small, 
rough  spicula.  Verrucse  rounded,  somewhat  prominent,  smoothish 
below,  armed  at  summit  with  long,  sharp,  often  crooked  spindles,  which 
project  from  the  surface  around  the  cell  in  the  form  of  sharp,  divergent 
spinules.  The  name  alludes  to  the  remarkable  diversity  in  the  sizes 
and  forms  of  the  spicula. 

*  M,  rohustctj  M.  purpurea,  and  M.  hehes  V.  depart  considerably  from  the  more  typ- 
ical species  of  this  group,  in  having  smaller,  short,  stout,  very  rough  and  irregular 
spicula.  Gonigoria  clavaia  Gray  (see  page  444)  appears  to  belong  to  the  same  group, 
and  in  case  a  subgeneric  name  be  desirable  for  these  species  Gonigoria  may  be  used. 
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Heterogorgia  verrucosa  Verrm,  loc.  dt,  p.  414. 

Plate  VI,  figure  11.  Plate  Vm,  figure  16. 

Corallum  grayish  or  yellowish  white,  low,  diehotomous,  with  cla- 
vate  branchlets  and  large,  rounded,  echinate  verrucae. 

Young  specimens  sometimes  grow  to  the  height  of  two  inches  be- 
fore dividing,  and  are  then  clavate  and  obtusely  rounded  at  summit. 
Other  specimens,  however,  divide  dichotomously  within  half  an  inch 
from  the  base ;  the  main  branches  again  divide  at  a  distance  of  -5  to 
1-6  inches.  In  some  cases  part  of  the  secondary  branches  are  also  spar- 
ingly diehotomous.  The  branchlets  bend  outward  at  base  with  a  broad 
curve  and  are  mostly  irregularly  curved  and  crooked,  like  the  branch- 
es, and  usually  clavate  and  obtuse  at  the  end,  though  sometimes  of 
uniform  size.  The  verrucae  are  large,  rounded,  prominent,  not  crowd- 
ed, standing  at  right  angles  with  the  surface  of  the  branches,  slightly 
eight-rayed  at  the  summit  and  armed  with  numerous  long,  very  sharp, 
rough,  spindle-shaped  spicula,  which  project  from  the  surface  in  the 
form  of  short,  divergent  spinules.  The  sides  of  the  verrucse  and  the 
ccenenchyma  are  nearly  smooth,  showing  under  a  strong  lens  a  finely 
granulous  surface  composed  of  small  rough  spicula.  Cells  small,  some- 
times surmounted  by  a  conical  cluster  of  very  slender,  white  polyp-spin- 
dles. The  coenenchyma  is  rather  thin  and  firm,  composed  of  small  rough 
spicula.  Axis  dull  yellowish  brown,  wood-like  in  appearance.  Color 
pale  yellowish  gray  when  dry,  a  little  darker  in  alcohol  In  life,  "  stem 
dull  yellowish  brown,  polyps  gamboge-yellow," — F.  H.  B. 

Height  of  largest  specimens  3  inches ;  breadth  1*5  ;  diameter  of  lar- 
gest branches  '25 ;  of  branchlets  near  tips  '20 ;  length  of  branchlets 
1  to  2 ;  height  of  verrucae  '04  to  -06 ;  diameter  -05  to  -07. 

The  spicula  consist  chiefly  of  large,  more  or  less  elongated,  roughly 
warted  spindles  from  the  verrucae ;  much  smaller,  very  rough  spindles 
and  heads  from  the  surface  of  the  verrucae  and  coenenchyma ;  and  very 
slender,  small,  smoother  spindles  from  the  polyps.  The  largest  spin- 
dles are  elongated ;  some  of  them  are  slender  and  tapering  to  one  or 
both  ends ;  others  quite  stout  but  equally  long ;  all  are  covered  with 
large,  rough,  well  separated  warts,  and  one  side  with  short,  sharp 
spinules ;  they  are  frequently  irregular,  often  obtuse  at  one  end,  and 
not  very  acute  at  either.  With  these  are  many  shorter  and  stouter 
spindles,  which  show  a  regular  series  of  forms  between  the  longest 
spindles  and  short,  thick,  oval  or  oblong  spicula,  which  are  not  thrice 
longer  than  broad,  the  surface  crowdedly  covered  with  rough  warts, 
the  inner  side  with  large  spinules,  the  ends  often  blunt  or  obtuse,  one  of 
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them  sometimes  forked.  The  small  spicnla  of  the  ooBnenohyma  are  of 
various  forms  of  small,  very  roughly  warted  spindles,  heads,  double- 
heads,  double-stars,  crosses,  and  various  irregular  and  compound  forms. 
The  polyp-spindles  are  slightly  and  distantly  warted,  quite  slender 
and  acute ;  most  of  them  are  straight  and  pretty  regular ;  some  are 
much  curved  and  very  acute  at  both  ends ;  others  are  slender  club- 
shaped,  more  strongly  warted  at  the  larger  end. 

The  longer  spindles  measure  1-50°*°*  by  •300"*'",  1'50  by  '276,  1-35 
by  -300,  1-27  by  -275,  1-22  by  -226,  116  by  -276,  1-12  by  -260,  MO  by 
•250,  1-10  by  -225,  1-07  by  -250,  1*07  by  '225,  1-05  by  -250,  1*02  by 
•225,  1-00  by  '225,  '975  by  -225,  -950  by  '225,  -926  by  -160,  900  by 
•225,  -876  by  '150,  -825  by  '175,  -800  by  -200,  -776  by  -175,  '750  by 
•175,  -750  by  -126,  -675  by  -150,  -625  by  '125,  -575  by  •125,  -600  by 
•125  ;  the  stouter  spindles  1-55  by  -375,  125  by  -350,  l'2s!  by  -300, 1-20 
by  -375,  1-20  by  300,  1^15  by  -325,  1-16  by '300,  112  by  -800,  1-05  by 
•825,  -900  by  '260,  •850  by  -225,  -850  by  ^200,  '826  by  ^275,  '775  by 
•250,  ^726  by  -800,  -725  by  '276,  '700  by  -250,  '700  by  -200,  -450  by 
•150;  the  stout  irregular  spicula  1*05  by  •326,  1^00  by  ^400,  -975 
by  ^450,  ^926  by  ^275,  -925  by  '325,  ^900  by  ^376,  -060  by  -275, 
•626  by  •276;  the  stout  spicula  with  one  end  forked  1^16  long  by 
•076  across  the  forks,  1-00  by  -475,  925  by  -450,  •075  by  -326;  the 
small  spindles  from  the  c<Bnenchyma  '360  by  •lOO,  '325  by  '087,  '800 
by  ^125,  -276  by  ^160,  276  by  -125,  ^276  by  •lOO,  ^250  by  100,  ^212  by 
•150;  double-heads  •162  by  ^112,  •162  by  -100,  •160  by  •!  12 ;  the  heads 
•300  by  ^200,  ^212  by  -125,  ^200  by  ^175,  -150  by  "100,  126  by  "100,  ^125 
by  '087,  -126  by  -075 ;  the  double-stars  ^137  by  075,  126  by  •lOO,  •lOO 
by  ^076  ;  the  crosses  ^300  by  •I 75,  -225  by  -100,  -200  by  •I  12,  -176  by 
•150,  •176  by  '100,  -162  by  •lOO,  -160  by  •lOO;  the  straight  polyp-spin- 
dles ^425  by  -075,  -400  by  '075,  -375  by  ^075,  -375  by  ^062,  ^350  by  -076, 
•360  by  ^050,  -325  by  ^076,  -275  by  ^062,  -260  by  ^037  ;  the  curved  polyp- 
spindles  ^475  by  060,  -450  by  062,  ^300  by  '037 ;  the  polyp-clubs  ^426 
by  ^083,  ^425  by  -075,  ^400  by  -075,  •375  by  -076,  -350  by  •062. 

Pearl  Islands,  in  rocky  pools  at  extreme  low-water,  on  the  reef^  very 
rare, — F.  H.  Bradley, 

Heterogorgia  tortuosa  Veniii,  loa  dt,  p.  4i4 

Corallum  pale  yellowish,  subflabelliform,  with  more  numerous 
branches  and  more  slender,  crooked  branchlets,  covered  with  small 
scattered  verrucae. 

In  the  largest  specimens  the  trunk  divides  irregularly,  close  to  the 
base,  into  several  branches,  some  of  which  are  very  irregularly  four 
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or  five  times  dichotomons;  the  branchlets  diverge  frequently  at  right 
angles  and  are  mostly  very  crooked,  usually  tapering  somewhat  to  the 
obtuse  tips,  1  to  8 '5  inches  long.  One  small  specimen  is  simple  for  1*5 
inches  &om  the  base  and  then  gives  off  subpinnately  from  each  side 
seven  crooked  branchlets,  which  are  mostly  alternate  on  the  opposite 
sides  and  from  '3  to  '5  of  an  inch  apart ;  the  lower  ones  diverge  nearly 
at  right  angles  and  some  of  them  branch  near  the  end,  or  at  '75  to 
1-26  of  an  inch  from  their  bases. 

The  verrucffi  are  rather  small,  low,  rounded  or  subcorneal,  distantly 
scattered,  opening  outward,  armed  at  the  sunmiit  with  a  few  small, 
slender,  projecting  spinnles,  their  sides,  like  the  ccenenohyma,  having 
a  very  finely  granulous  surface,  appearing  smooth  to  the  naked  eye. 
Coenenchyma  rather  thin,  firm,  filled  with  very  small  rough  spicula. 
Axis  dull  brownish  yellow,  wood-like  in  appearance,  its  surface 
strongly  furrowed  longitudinally,  giving  it  a  corrugated  or  irregu- 
larly fibrous  appearance. 

Color  a  uniform  dull  yellowish  or  buffi  Height  of  largest  specimen 
5*5  inches;  breadth  5;  diameter  of  largest  branches  '20;  of  terminal 
branchlets  '10  to  '15  ;  height  of  verrucaB  '03  to  '04 ;  diameter  '04  to  '05. 

The  spicula  are  white,  much  smaller  than  in  the  preceding  species. 
The  larger  ones  consist  of  more  or  less  stout,  very  roughly  warted 
spindles,  which  are  often  irregular  and  usually  acute ;  and  of  long,  slen- 
der, very  sharp  spindles,  with  very  small,  distant  warts  or  spinules. 
The  small  spicula  of  the  ccenenohyma  are  of  various  forms  of  crosses, 
heads,  double-heads,  clubs,  short  spindles,  etc.,  all  of  which  are  very 
roughly  warted.  The  larger  rough  spindles  measure  '375""*  by  •!  25*"", 
•350  by  -100,  -325  by  -126,  '325  by  '112,  -325  by  -100,  '312  by  075, 
•300  by  -112,  -300  by  -100,  'SOO  by  -087,  '300  by  -075,  '300  by  -062, 
•275  by  -125,  '275  by  -112,  -275  by  '087,  -275  by  -062,  ^250  by  '112,  -250 
by  '100 ;  the  long,  sharp,  curved  spindles  '075  by  ^075,  '575  by  -050, 
•550  by  -087,  '450  by  -075,  -400  by  -062,  '375  by  '050,  '325  by  '050 ;  the 
small  crosses  -175  by  -125,  '125  by  -087,  '100  by  '075,  '075  by  ^062 ; 
the  heads  -100  by  "075,  '087  by  -075,  -062  by  •002  ;  the  double-heads 
•125  by  '075,  -100  by  -075,  '087  by  '075,  -087  by  -062,  -002  by  "050;  the 
clubs  '125  by  ^087,  ^125  by  ^075,  087  by  ^002;  the  small  spindles  '125 
by  075,  -112  by  '002,  •lOO  by  050,  -100  by  -037. 

Pearl  Islands,  in  rocky  pools  at  extreme  low-water  mark, — F.  H, 
Bradley. 

This  appears  to  be  quite  distinct  from  the  last  in  its  smaller  and 
more  numerous  branches,  smaller  and  less  prominent  verrucsB,  and 


Digitized  by 


Google 


464  VerriUy  Notes  on  Radiata, 

much  smaller  spicula.    Possibly  a  large  series  of  specimens  might 
show  intermediate  forms,  but  none  occur  in  this  collection. 

Primnoa  Lamouroux. 

Ptimnoa  Lamx.,  Polypiers  flexibles,  p.  440,  1816;  Dana,  Zooph.,  p.  676;  Edw.  and 
Haime,  CJorall,  vol.  i,  p.  139 ;  Kolliker,  loones  HistioL,  p.  1 35. 

Axis  more  or  less  calcareous,  especially  at  the  base,  which  is  usually 
quite  stony.  VerrucaB  usually  in  whorls,  very  prominent,  covered 
with  scale-like,  imbricated  spicula.  Coenenchyma  also  covered  by- 
smaller  scale-like  spicula.  Type,  P.  reseda  Pallas  sp.  (P.  lepadifera 
Lamx.). 

Primnoa  compressa  VerriiL 

Proceedings  Essex  Inst,  vol  iv,  p.  189,  1865. 

This  species  is,  as  yet,  known  only  by  its  axis.  It  is  much  branched, 
flabelliform.  The  smaller  branches  arise  alternately  from  each  side  of 
the  main  branches,  forming  acute  angles  with  them.  Branches  and 
branchlets  strongly  compressed,  delicately  striated,  hard  and  stony, 
dark  brown  near  the  base,  yellowish  white  and  setaceous  in  the 
branchlets. 

Height  24  inches ;  diameter  of  largest  branches  •26. 

Aleutian  Islands, — Capt.  Gibson. 

Family,  BbiabeiduB  Gray. 

Briara/ckei  (section)  Edw.  and  Haime,  Ooralliaires,  vol  i,  p.  188,  1857. 
Briareida  (famUy)  Gray,  Annals  and  Mag.  Nat  Hist,  vol.  4,  p.  443,  1869. 
BriaracecB  (family)  Yerrill,  Memoirs  Boston  Society  Nat  Hist,  1,  p.  10,  1863. 
Briarida  (family)  Verrill,  Proceedings  Essex  Institute,  vol  iv,  p  148,  1866. 
Briareacea  (sub-family)  Kolliker,  Icones  HistioL,  p.  141,  1865. 

Oorallum  arborescently  branched,  lobed,  or  encrusting  foreign  sub- 
stances. Axis  composed  of  calcareous  spicula,  which  are  not  consoli- 
dated. CoBnenchyma  well  developed,  filled  with  small,  rough  spicula, 
of  various  forms.     Surface  granulous.     Cells  scattered. 

The  typical  genera  of  this  family  are  Brtareum^  Paragorgia^  T\tanr 
ideuniy  and  allied  forms.  These  are  usually  arborescently  branched, 
or  rise  in  irregular  lobes,  with  a  well  marked  spiculose  axis.  To  these 
typical  genera  Dr.  K5lliker  has  added  Sympodium  and  Erythropo- 
dium,  which  are  normally  encrusting  or  parasitic  species,  with  a  thin- 
ner ccenenchyma  and  apparently  without  a  distinct  axis,  and  may, 
perhaps,  be  best  compared  with  the  spreading  basal  portion  of 
£riareum. 

The  position  of  the  following  genus  seems  doubtful,  and  though 
agreeing  best,  in  the  structure  of  its  spicula,  with  this  family,  it  may 


Digitized  by 


Google 


VerriUy  Notes  on  Radiatcu  466 

belong  to  the  AlcyoTiaceay  near  Hhizozenia^  which  Dr.  Kdlliker  refers 
to  the  CormUaridoB. 

Callipodium  Veixill,  gen.  nov. 

Corallum  encrusting  stones  and  shells,  with  a  firm,  more  or  less 
thickened,  finely  granulous  eoenenchyma,  which  may  spread  either  in 
broad  expansions  or  narrow  stolons.  Polyps  rather  large,  at  the  sum- 
mit of  round-topped  verrucse,  which  are  more  or  less  elevated  above 
the  surface  of  the  eoenenchyma  and  either  distantly  scattered  or  close- 
ly crowded  together ;  in  the  latter  case  often  united  laterally  nearly 
to  their  summits.  Polyps  wholly  contractile,  and  also  capable  of  in- 
volving the  summits  of  the  verrucaB,  which,  in  contraction,  are  usually 
distinctly  eight-rayed. 

Spicula  short,  of  moderate  size,  brightly  colored,  very  abundant  in 
the  eoenenchyma  and  verrucse,  of  various  forms  and  sizes,  mostly  with 
very  roughly  warted  prominences,  the  largest  about  '30"*"  long.  The 
most  abundant  forms  have  3, 4,  6,  6,  or  8  irregular  projections,  covered 
at  the  ends  with  rough  spinulose  warts.  Some  are  short,  stout,  blunt 
spindles,  about  twice  as  long  as  broad,  with  distant,  prominent,  rough 
warts.  Some  approach  the  forms  of  double-clubs,  double-heads,  heads, 
and  crosses.  Others  are  of  various  irregular  forms,  with  distant  rough 
warts.    Type  0.  Pac^icum  V. 

This  genus  in  some  characters  resembles  Erythopodium  KOlliker,  in 
others  Ithii^ozenia  Ehr.,  or  at  least  -B.  rosea  Dana  {Evagora  Phil.)  as 
characterized  by  Dr.  Kdlliker,  which  may  not  belong  to  the  same  ge- 
nus with  R.  Thalassanthay  the  original  type  of  the  genus.  The  polyps 
of  Rhizozenia  are  said  to  be  non-contractile ;  the  texture  of  the  eoen- 
enchyma is  quite  different ;  and  the  spicula  (in  R.  rosea)  are  much 
smaller.  Erythropodium  is  described  as  having  a  membranous  base, 
with  scarcely  prominent  verruc®,  and  the  spicula  are  much  smaller  and 
diflTerently  shaped. 

Having  had  no  opportunity  to  examine  t}  pical  specimens  of  either 
of  those  genera  I  have  found  it  difficult  to  decide  to  which  the  present 
genus  is  most  nearly  allied.  In  the  texture  of  the  eoenenchyma,  and 
especially  in  the  structure  of  the  spicula,  it  appears  to  be  more  nearly 
allied  to  the  Briareidcs  than  to  the  ComularidoBy  and  I  am  therefore 
inclined  to  regard  it  as  an  encrusting  genus  of  the  former  family,  since 
even  the  typical  species  of  the  genus  JSriareum  is  sometimes  found 
growing  in  broad  encrusting  sheets  on  stones,  or  parasitically  covering 
the  dead  axis  of  many  species  of  GorgonidcB. 

TBAN&  CoNNBonouT  AoAD.,  VoL.  L  68  Fkbbuabt,  1869. 
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Callipodium  Paciflctun  Veiriu. 

Sympodmn  Poc(/fca  Verrill,  Proc.  Boston  Soc.  Nat  Hist,  vol.  x,  p.  329,  1866. 
Erythropodkm  Pacificum  Yerrill,  Amer.  Jour.  8cL,  vol  xlv,  p.  415,  May,  1868. 

Plate  V,  figure  22.    Plate  IX,  figure  1. 

Corallum  red,  encrusting,  spreading  over  the  surface  of  stones  and 
shells,  either  as  broad,  rather  thin  sheets,  which  are  usually  irregular 
and  often  interrupted,  or  in  the  form  of  stolon-like  expansions,  which 
may  be  broad,  or  quite  narrow,  and  are  often  reticulated,  as  in  the 
specimen  figured. 

YerruC8e  irregularly  and  usually  distantly  scattered,  sometimes  a 
little  crowded,  on  the  stolons  oft;en  arranged  in  a  single  series,  quite 
large,  usually  very  prominent  and  more  or  less  conical,  with  a  rounded, 
eight-rayed  summit;  sometimes,  when  fully  contracted,  having  the 
form  of  low  rounded  warts.  Coenenchyma  rather  thin,  firm,  very  spic- 
ulose,  its  surface,  like  that  of  the  verrucae,  strongly  granulose  with 
the  small  rough  spicula. 

Color,  when  dry,  bright  red ;  in  alcohol  a  deep,  clear  red.  When 
living,  "  dull  brick-red  to  purplish  red.  Polyps,  when  fully  closed, 
mere  pimples  on  the  surface,  when  expanding  they  show  first  a  low 
rounded  cone,  marked  with  pointed  groups  of  red  spicula,  between 
which  now  come  forth  the  nearly  transparent  polyps,  which  have  eight 
small,  acute,  pinnate  tentacles,  swollen  at  base,  surrounding  the  mouth 
of  the  opaque,  pinkish  white  stomach.  Height  from  attachment  to 
suihmit  of  tentacles  '20  inch ;  diameter  '05," — ^F.  H.  B.  According 
to  Mr.  Bradley's  outline  sketch  of  the  expanded  polyps,  the  tentacles 
are  very  acute,  and  the  pinn®,  which  are  confined  to  the  outer  half, 
are  long  and  slender. 

The  largest  specimens  in  the  collection  almost  completely  cover  por- 
tions 3  inches  by  1*5  on  the  surface  of  the  stones;  thickness  of  ccenen- 
chyma,  when  dry,  '02  to  '03 ;  height  of  verrucae  above  the  surface  '04 
to  '10,  average  about  '06 ;  diameter  -06  to  '08,  average  about  '07.  The 
breadth  of  the  stolons  in  the  reticulated  specimens  varies  from  -05  to 
•26,  the  narrow  parts  being  extremely  thin. 

The  spicula  are  bright  red,  very  roughly  but  distantly  warted,  and 
very  diversified  in  size  and  form.  The  larger  ones  are  partly  short, 
stout,  blunt  spindles,  with  few  (oft;en  not  more  than  twelve)  large,  dis- 
tant, rough  warts ;  partly  of  three,  four,  five,  and  six-pronged  star-spio- 
ula,  each  branch  or  prong  terminated  by  one  or  several  rough  warts ; 
partly  of  very  roughly  warted  heads ;  and  of  various  irregular,  very 
rough  forms.  The  small  spicula  agree  in  their  forms,  to  a  considerable 
extent,  with  the  large  ones,  but  in  addition  to  the  spindles,  heads,  and 
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8  to  6  pronged  stars  and  crosses,  there  are  also  double-heads,  clubs, 
double-clubs,  and  various  irregular  forms. 

The  larger  spindles  measure  •212'""*  by  •126°»°»,  -200  by  -100,  -175  by 
•125,  -175  by  -112,  -175  by  -100,  -162  by  '125,  -150  by  -112,  '150  by 
•100,  -125  by  -087  ;  the  three-pronged  spicula  -200  by  '160,  -176  by  -162, 
•150  by  -150,  160  by  -125,  -126  by  '125,  -125  by  '100;  the  four-armed 
crosses  212  by  -175,  -175  by  -162,  •137  by  ^112,  -125  by  -125;  the  five- 
rayed  stars  -162  by  150,  '125  by  -087,  -112  by  -100;  the  six-pronged 
spicula  -162  by  112,  -150  by  '125  ;  the  irregular  spicula  175  by  137, 
•162  by  -126,  -150  by  '126,  '126  by  '112.  Among  the  small  spicula 
some  of  the  smaller  spindles  measure  '100  by  062,  '075  by  '050 ;  heads 
•100  by  -075,  -075  by  -075 ;  double-heads  -062  by  •032',  '050  by  ^037  ; 
clubs  125  by  -075,  -075  by  -050 ;  double-clubs  '100  by  "050,  -087  by 
•037. 

Panama  and  Pearl  Islands,  at  low-water  mark ;  and  Zorritos,  Peru, 
frona  half-tide  downward,  on  the  under  side  of  projecting  stones  and 
on  shells,— F.  H.  Bradley ;  La  Paz, — J.  Pedersen, 

Callipodium  aureum  Vemii,  sp.  nov. 

Plate  V,  figure  23. 

Corallum  yellow,  encrusting,  consisting  of  crowded,  elongated,  tubu- 
lar corallites,  united  nearly  to  their  summits,  thud  forming  a  corym- 
bose cluster,  with  an  uneven  surface. 

The  verrucae  in  the  central  parts,  where  most  crowded,  project  but 
slightly  above  the  surface  and  are  rather  large,  rounded,  and  distinctly 
eight-rayed  in  contraction.  Some  of  the  lateral  verrucffi  project  about 
•10  inch.  CoBnenchyma  thickened,  very  spiculose,  its  surface  and  that 
of  the  verrucae  granulous.     Color,  in  alcohol,  bright  orange-yellow. 

Height  '5  of  an  inch  ;  breadth  1 ;  diameter  of  verrucae  about  '08. 

Spicula  bright  golden  yellow,  similar  in  form  to  those  of  the  pre- 
ceding species,  but  larger,  and  with  longer  and  more  slender  branches 
or  rays  in  the  star-shaped  forms.  The  larger  spindles  are  mostly 
rather  stout,  blunt,  with  distant,  very  prominent,  large  warts,  which  are 
spinulose  at  summit ;  they  are  often  irregular  or  lobed,  and  some  are 
rather  slender.  The  star-shaped  spicula  have  mostly  three  or  four, 
sometimes  five  or  six,  rays  or  branches,  which  are  mostly  unequal  and 
irregular,  but  usually  considerably  elongated  and  often  slender, 
smooth  at  base,  but  covered  at  the  ends  with  a  cluster  of  rough  warts 
or  spinules.  Irregular,  roughly  warted  clubs  and  double  clubs,  nearly 
as  large  as  the  spindles,  also  occur  sparingly.  Irregularly  formed 
spicula  of  various  shapes,  but  with  very  prominent  warts,  are  frequent. 
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The  small  spicula  have  all  the  forms  seen  among  the  larger  ones,  and 
in  addition  there  are  w^rty  heads,  double-heads,  and  other  forms.  The 
polyp-spindles  are  slender  and  slightly  warted. 

The  larger  spindles  measure  •275^"'  by  -075"™,  -250  by  -112,  '225  by 
•150,  -225  by  -125,  '225  by  M 12,  225  by  '100,  -226  by  087,  -226  by  075, 
•212  by  •125,  ^21 2  by  -087,  '212  by  '076,  -200  by  '125,  '200  by  •112, 
•200  by  -076,  '187  by  ^087,  '187  by  075,  -175  by  -087,  -162  by  '100, 
•162  by  '087,  '150  by  '100;  the  irregular  warty  spicula  '275  by  '137, 
•225  by  -100,  -200  by  -162,  "200  by  ^126,  '187  by  '125,  '176  by  -112; 
the  three-branched  spicula  -212  by  •112,  •200by -126,  •200byl00,  "187 
by  ^150,  -187  by  137,  '175  by  •ISO,  -162  by  -112,  -150  by  -160,  -125  by 
•125;  the  four-branched  stars  or  crosses '225  by  '187, '187  by -126, 
•175  by  •162,  ^137  by  -137 ;  the  six-branched  spicula  -176  by  '126;  the 
clubs  -187  by  -087,  ^176  by  -100,  -162  by  -100.  The  small  spindles 
•125  by  ^087,  '100  by  '075,  •lOO  by  '062;  the  clubs  -100  by  '037 ;  the 
heads  -125  by  -087,  •I  12  by  -087,  -087  by  ^087,  -075  by  •076. 

Panama, — F.  H.  Bradley.  There  is  also  a  specimen  from  Panama 
in  the  Museum  of  Comparative  Zoology. 

Suborder,  ALCTONACEA  VerrilL 

Akyonides  (family)  Edw.  and  Haime,  CoraUiaires,  vol.  i,  p.  102,  1857. 
Sarcophyta  (suborder)  (pars)  Gray,  Ann.  and  Mag.  Nat  Hist,  4,  p.  443,  1869. 
Akyonidx  (suborder)  Verrill,  Mem.  Boston  Soe.  Nat  Hist,  i,  p.  3,  1863. 
Alcyonacea  (suborder)  Verrill,  Proceedings  Essex  Inst,  iv,  p.  148,  1866. 
AkyonidcB  (family)  K61L,  Icones  Histiolog.,  p.  131,  1865. 

Polyps  usually  elongated,  the  body-cavity  tapering  below.  Ccenen- 
chyma,  when  present,  fleshy,  usually  with  slender,  rather  simple  spio- 
ula.    No  distinct  axis. 

Family,  Alcyokid^. 

Hakyonina  (pars)  (family)  Ehrenberg,  OoralL  des  rothen  Meeres,  p.  56,  1834. 

Akyoninm  (pars)  (subfamily)  Dana,  Zoophytes,  p.  599,  1846. 

AkyoniruB  (pars)  (subfamily)  Edw.  and  Haime,  CoraUiaires,  vol.  i,  p.  113,  1857; 

Kolliker,  Icones  Histiolog.,  p.  132,  1865. 
Akyoniada  (pars)  (family)  Gray,  Annals  and  Mag.  Nat  Hist,  vol  3,  p.  443,  1869. 
Alcyanina  (family)  Verrill,  Mem.  Boston  Soc.  Nat  Hist,  i,  p.  3,  1863. 
Akyonida  (family)  Verrill,  Proa  Essex  Inst,  iv,  p.  148,  1866. 

Corallum  fleshy,  attached  by  the  abundant  ccenenchyma,  usually 
branched.  Polyps  much  elongated,  usually  highly  contractile,  spieula 
mostly  long  and  rather  simple. 
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Aloyonixim  rubiforme  Dana. 

LobukiTia  rubiformis  Ehr.,  CoraU.  des  rothen  Meeres,  p.  58,  1834. 
Akycnium  rMfcrme  Dana,  Zoophytes,  p.  625,  1846 ;  Yerrill,  Mem.  Boston  Soc.  Nat. 
ffist,  i,  p.  4)  1863;  Yerrill,  Proceedings  Essex  Inst,  iy,  p.  190,  1865. 

Corallum  red,  with  a  short  trunk,  which  divides  into  numerous, 
large,  rounded  lobes,  or  short,  obtuse  branchlets.  The  lobes,  in  con- 
traction, are  often  subglobular,  covered  with  numerous  small  polyps. 
CoBnenchyma,  between  the  retracted  polyps,  even  and  granulous.  Pol- 
yps in  expansion  much  exsert ;  tentacles  long,  lanceolate,  acute,  with 
rather  long  lateral  lobes.     Color,  in  alcohol,  brick  red,  not  diaphanous. 

Arctic  Ocean,  north  of  Behring's  Straits,  in  35  fathoms, — Capt. 
John  Rodgers ;  West  Coast  of  Behring's  Straits,  in  the  Laminarian 
zone, — Dr.  Wm.  Stimpson  (North  Pacific  Exploring  Expedition); 
Banks  of  Newfoundland, — ColL  Essex  Institute ;  Northern  Seas  of 
Europe, — Ehrenberg. 

Specimens  apparently  identical  with  this  species  were  recently  ob- 
tained by  me  at  Eastport,  Me.,  in  10  fathoms. 

The  northern  species  of  Alcyonidce  require  carefnl  revision.  This 
species  is  evidently  closely  allied  to  A.  cameum  Ag.,  occurring  on  the 
coast  of  New  England,  from  Cape  Cod  to  the  Gulf  of  St.  Lawrence. 

Alcyonium  (?)  Bradley!  Veniii,  sp.  nov. 

Corallum,  in  the  only  specimen  observed,  rising  as  an  elongated, 
subcorneal,  simple  stalk,  with  a  rounded  summit,  and  a  somewhat 
spreading  base.  Whole  surface  covered  with  numerous,  scattered, 
small  polyps,  which  are  very  exsert  in  expansion. 

Height,  while  living,  I  inch ;  diameter  '25  to  'SS ;  polyps  '06  to  '25 
long,  in  expansion ;  diameter  '02  to  '03  of  an  inch. 

"  Whole  sui-face  and  bodies  of  polyps  yellowish  white ;  tips  of  pol- 
yps dark  crimson,  surmounted  by  eight  yellowish  white,  semi-oval, 
tentacular  lobes.    Whole  group  flexible,  without  a  solid  axis." 

Panama  Bay,  dredged  in  3  to  4  fathoms,  on  loose  shells, — F.  H. 
Bradley. 

The  specimen  from  which  the  description  and  drawings  were  made 
by  Mr.  Bradley  has  not  been  found  among*  his  collections.  There- 
fore the  generic  characters  cannot  be  ascertained  at  present  with 
certainty. 
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Order,  ACTINARIA  Verrffl. 

AcHnaria  (pars)  Dana,  inoIudiDg  AcUnidm  {famfij\  Zoanffiidm  (familj),  and  AnH- 
pcdhacea  (tribe),  Zoopfaytes,  1846;  €k>88e,  Actinologia  Britaiuiicn,  p.  6,  I860. 

ZoarU?u3sire8  (pars)  Edw.  and  Haime,  indudhig  Adinaires  and  Antipaffiaires  (subor- 
ders), Corall.,  i,  p.  224,  1857;  Yerrill,  Mem.  Boston  Soo  Nat  Hist,  i,'p.  14, 1863. 

AcHnaria  (order)  Yerrill,  Proceedings  Essex  Inst,  iy,  p.  147,  Feb. — ^April,  1866; 
ditto,  vol.  V,  p.  315,  1868. 

(f)  AoHnoids,  "  AcHnaria  Edw."  (order)  A.  and  Mrs.  E.  C.  Agassiz,  Sea-side  Stupes 
in  Natural  History,  p.  7  and  162,  after  BiCaj,  1865.  (No  characters  gfyea  or  lunits 
assigned  perhaps  not  intended  to  include  Aniipaihacea), 

Body  fleshy,  or  coriaceous,  composed  of  from  six,  or  ten,  to  several 
hundred  spheromeres,  which  are  usually  in  muftiplies  of  six,  united 
only  by  the  outer  wall  of  the  body,  so  as  to  leave,  between  adjacent 
spheromeres,  interambulacral  spaces  in  which  the  new  spheromeres 
originate  during  growth.  Basal  or  abactinal  region  well  developed, 
specialized,  either  free  or  attached,  sometimes  capable  of  secreting  a 
horn-like  support  (Antip<it?ies)y  or  a  thin  comeus  pelicle  (AddrrmOj 
Cancrisocia),  No  coral  or  solid  calcareous  deposits  in  the  wall  or  ra- 
diating lamellae.  Ambulacral  chambers  open  from  the  summit  to  the 
base.  Tentacles  usually  simple,  hollow,  tubular,  or  conical,  mostly  in 
multiples  of  six ;  sometimes  only  six  or  ten. 

Although  the  Actinians  are  evidently  numerous,  both  in  species  and 
individuals,  upon  the  tropical  portion  of  the  Pacific  coast  of  America, 
it  is  remarkable  that  but  one  species  has  hitherto  been  described  from 
the  entire  region  between  Paita,  Peru,  and  San  Francisco,  CaL  In 
the  collections  of  Mr.  Bradley  there  are  large  numbers  of  ^c^micp,  but 
in  most  cases  it  would  be  almost  useless  to  attempt  descriptions  of 
these  animals  from  preserved  specimens  alone.  Consequently  I  have 
omitted  most  of  the  species  which  are  unaccompanied  by  notes  or 
drawings  made  from  the  specimens  while  living. 

Many  of  the  Actinioe  from  Peru  and  Chili  have  been  well  figured 
and  described  by  Lesson*  and  by  Drayton,f  while  those  of  the  north- 
em  coast  (Sitcha)  have  been  briefly  described  by  Brandt,J  whose  un- 
satisfactory diagnoses  refer  almost  exclusively  to  the  colors,  which 

*  Histoire  naturelle  des  Zoophytes  reoueillis  dans  le  Voyage  autour  du  nK>nde  de  la 
Corvette  de  sa  mijestd,  la  Coquille,  1822—1826,  Oaptaine  Duperrey.  Par  R.-P.  Les- 
son, Paris,  1882. 

f  United  States  Exploring  Expedition,  during  the  years  1838 — 1842.  under  the 
Command  of  Charles  Wilkes,  U.  S.  N.  Vol  vii,  Zoophytes.  By  J.  D.  Dana.  Acdn- 
idse  by  Mr.  Joseph  Drayton.    Philadelphia,  1846. 

(  Prodromus  descripUonea  animalium  a  Mertensio  in  orbis  terrarum  clreumnaviga- 
tione  observatorum.    J.  F.  Brandt,  1835. 
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are  notoriously  variable  in  this  group,  and  especially  so  in  some  north- 
em  genera,  like  Vrticina  and  Bunodes, 

Suborder,  ACTINACEA  VerrflL 

Actinina  (family)  Ehrenberg,  OoralL  des  rothen  Meeres,  1834. 

ActinidcB  (family)  Dana,  Zoophytes,  p.  122,  1846. 

Adiniairea  (pars)  (suborder)  Edw.  and  Haime,  CoraH,  i,  p.  224,  1857. 

AstrcBocea  (pars)  (tribe)  Goese,  Actinologia  Britannioa,  p.  7,  1860. 

AcHninm  (subfamUy)  Dnch.  and  MidL,  CoraU.  des  AntOles,  37,  1860,  from  Mem. 
Reale  Accademia  delle  Sdenze,  Turin ;  ditto,  (pairs)  (family)  Supplement  auz  Oo- 
ralL, 1864,  from  Mem.  Reale  Aocad.,  xxiii,  1866. 

AcHnaria  (pars)  (suborder)  Verrill,  Mem.  Boston  Soc.,  Nat  Hist,  i,  p.  14,  1863. 

-ic/ihoceo  (suborder)  Verrill,  Proc.  Essex  Inst,  iv,  p.  148,  .1866;  ditto,  voL  v,  p. 
317,  1868. 

Polyps  free  and  simple,  rarely  compound,  with  a  well  developed 
and  muscular  base,  which  is  used  both  as  an  organ  of  locomotion  and 
adhesion.  Tentacles  varying  in  number  from  10  to  several  hundred, 
and  quite  varied  in  size  and  structure ;  sometimes  branched. 

The  ambulacral  spaces  usually  bear  some  other  organs,  such  as 
branchiae,  tubercles,  suckers,  colored  spherules,  and  special  pores. 

Family,  Thalassiaiithid^  VerrilL 

Proceedings  Essex  Inst,  iv,  p.  148, 1866. 

Body  more  or  less  cylindrical  in  expansion,  usually  broad.  The 
disk  bears  various  ambulacral  organs  in  the  form  of  simple  or  com- 
pound tubercles,  or  arborescent  and  variously  lobed  branchiform  or- 
gans, in  addition  to,  or  replacing,  the  simple  tentacles.  Several  of 
these  disk-appendages  usually  arise  from  each  ambulacral  chamber, 
and  when  true  tentacles  are  present,  they  may  be  outside  or  inside  of 
them,  or  on  both  sides.     Base  a  flat  locomotive  disk. 

This  family  is  almost  confined  to  the  tropical  seas.  It  includes  four 
well  marked  subfamilies. 

1.  PhyllactinoB  Edw.  and  Haime.  Disk  bears  both  simple  tentacles 
and  lobed  tubercles,  or  compound  branchiform  appendages. 

2.  ThaJiUBianthinm  (para)  Edw.  and  Haime.  Disk  bears  large, 
compound  tentacles  or  branchiform  organs,  all  of  one  form,  without 
simple  tentacles. 

3.  HeterodactyllncB  VerrilL  Disk  bears  large,  compound,  branchi- 
form organs  of  two  kinds.  No  simple  tentacles.  Includes  Heterodcso- 
tyla  Ehr.  and  Sarcophianthvs  Less. 

4.  Discostotni/KB  Verrill  {non  DiscosomcB  D.  and  M.),  The  disk 
bears  small,  tentacle-like  papillae,  or  small,  sparingly  lobed  tubercles, 
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several  of  which  originate  from  each  radiating  chamber  or  ambnlacral 
space,  and  are  therefore  arranged  in  simple  radiating  lines,  or  in  radi- 
ating groups  when  more  than  one  series  arise  from  the  same  chamber. 
These  false  tentacles  increase  in  size  from  the  centre  to  the  margin  of 
the  disk.  The  disk  is  usually  broad  and  widely  expanded,  but  gene- 
rally capable  of  complete  contraction. 

This  subfamily  includes  the  true  genus,  Discosoma  Leuck.  (?  Ricordea 
D.  and  M.),  excluding  many  forms  wrongly  referred  to  it  by  various 
authors  ;*  Homactis  and  Stephanactia  Verrill  ;t  and  apparently  Echin- 
<ictU  R  and  H,,  Corynactis  AUman,  Aureliania  Gosse,  and  Capnea 
Forbes.  But  most  of  the  descriptions  and  figures  of  these  genera  are 
insufficient  to  determine  with  certainty  whether  the  "  tentacles  "  ori- 
ginate each  from  a  distinct  chamber  or  not.  For  the  three  genera  last 
mentioned  Gosse  has  formed  the  family,  CapiieadcB^  but  he  does  not 
Tefer  to  this  character,  and  regards  all  the  disk-tubercles  as  true  ten- 
tacles. 

Subfamily,  Phyllactin^  Edw.  and  Haime. 

MdHdmn  (genus)  Ehrenberg,  1834,  (wm  Oken);  Dana,  Zooph.,  p.  150,  1846. 
PAyWoc^iTMB  (subfamily)  Edw.  and  Haime,  Corall.,  i,  p.  291,  1857;  VerriU  {pan\ 
Mem.  Boston  Soa  Nat  Hist,  i,  p.  15,  1863. 

Column  usually  rather  low  and  broad,  its  surface  generally  bearing 
verrucsB  or  suckers,  sometimes  nearly  smooth.  Disk  broad,  the  tenta- 
cles placed  considerably  within  its  margin.  The  branchiform  appen- 
dages either  form  a  circle  just  within  the  margin  and  outside  of  the 
tentacles,  Oidactis ;  are  mingled  with  the  tentacles,  Rhodactis ;  or 
cover  the  buccal  area  within  the  circle  of  tentacles,  Actinotryx;  or  are 
placed  both  within  and  outside  of  the  circle  of  tentacles,  Amphiactis 
V.J  These  organs  differ  greatly  in  number,  size,  and  form  in  the  dif- 
ferent genera,  as  well  as  in  position. 

The  genus,  Ayldctinia^  which  I  formerly  referred  to  this  subfamily, 
on  account  of  the  lobed,  sub-marginal,  branchiform  papillaa,  appears 
to  belong  rather  with  the  Bunodinop,  The  same  is  true  of  Oalactu 
granvlifera  (Les.  sp.)  E.  and  H.,  and  Anthopleura  Krebaii  D.  and  M. 
It  was  on  account  of  these  and  other  similar  forms  that  the  group 
was  formerly  made  a  subfamily  of  Actinidw  by  me,  but  in  that  fam- 
ily the  branchiform  appendages  are  really  lateral  organs,  originating 
from  or  below  the  margin. 

*  Di9O090mu8  was  used  among  Reptiles  by  Oken  in  1816,  and  Discosoma  among 
Arachnida  in  1830  by  Perty.  Ehrenberg  has  proposed  to  subtitute  the  name  Diaoh 
stomoy  for  Luckart*s  genua 

f  Prooeedings  Essex  Institute,  vol.  vi.  J  Proc.  Essex  Institute,  vol  vL 
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OulaOtiS  Edw.  aud  Haime. 

Metridwm  (pars)  Dana,  Zooph.,  p.  160,  184B,  (non  Oken). 

OtUacUa  E.  and  H.,  Ck>ralL,  voL  i,  p.  292,  1857 ;  pars^  Duch.  and  Mich.,  Corall  des 
Antilles,  p.  46,  1860. 

Column  covered  with  verruciform  suckers.  Disk  broad;  simple 
tentacles  placed  at  some  distance  from  the  margin ;  outside  of  them  a 
circle  of  numerous,  large,  frondescent,  branchiform  organs. 

OulactiS  COncimiata  Edw.  and  Haime. 

Metridium  wneinnatwrn  Drayton,  in  Dana,  Zodph.,  p.  152,  PI.  5,  fig.  40  and  41,  1846. 
Oulaciis  eondnnaia  K  and  H.,  Ck>Tall,  voL  i,  p.  292,  1857. 

Column  low,  broad,  dilated  above  and  below.  Disk  very  broad, 
strongly  radiate,  margin  undulated,  sides  covered  with  large  tubercu- 
liforra  suckers,  to  which  pebbles  and  fragments  of  shells  adhere.  Ten- 
tacles half  an  inch  long,  stout,  subulate,  sub-triangular,  the  lower  side 
slightly  concave.  Branchiform  organs  nearly  '5  of  an  inch  long,  1  to 
1*5  lines  broad,  frondescently  laciniate. 

Column  ochreous  olive,  with  olive-green  suckers ;  three  branchi»  of 
a  white  color  alternate  with  a  brown  one ;  simple  tentacles  similar  to 
column,  but  paler,  faintly  striped  with  pale  purple ;  disk  purple.  An- 
other variety  has  the  column  green,  with  ochreous  suckers.  Diameter 
at  middle,  in  expansion,  2  inches ;  at  disk  3. 

San  Lorenzo,  near  Callao,  Peru,  buried  to  its  tentacles  in  sand, — 
TJ.  S.  Exploring  Expedition. 

Lophactis  Verrill,  gen.  nov. 

Column  elevated ;  its  walls  firm,  sub-coriaceous,  in  contraction  rough 
with  deep  corrugations  and  wrinkles,  not  verrucose,  and  without  ap- 
parent suckers  in  the  preserved  specimens.  Simple  tentacles  large, 
placed  at  a  considerable  distance  from  the  margin.  Branchiae  few  in 
number  (12),  arranged  in  a  circle  between  the  margin  and  the  tenta- 
cles, large  and  broad,  laterally  compressed,  the  upper  edge  of  each 
bearing  a  series  of  finely  subdivided  papillse,  which  consequently  form 
radiating  rows  of  secondary  branehisB.  The  large  branchiform  organs 
are  united  together  on  the  side  nearly  to  their  summits  by  a  thin 
membrane,  which  forms  a  naked  area  between  the  branchisB  and  ten- 
tacles, and  they  are  also  united  on  the  outside  by  adherence  to  the 
marginal  fold,  so  that,  when  contracted,  there  are  deep  chambers  or 
cavities  l»etween  them. 

This  genus  is  closely  allied  to  PhyllactiSy  but  the  latter  has  more 
numerous  branchiae,  which  are  quite  different  in  structure,  and  are 

TBANa  CoNNBcncuT  Acad.,  Vol.  I.  59  Febbuabt,  1869. 
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longer  and  mnch  more  exsert,  and  connected  together  only  on  the  in- 
side by  a  membrane  that  does  not  reach  the  summit. 

Lophactis  omata  Vemii,  ep.  nov. 

This  carious  species  is  known  only  from  one  specimen,  which  is  well 
preserved  in  alcohol,  with  the  disk  and  tentacles  expanded. 

The  column  is  higher  than  broad,  though  evidently  much  contracted ; 
the  surface  has  a  finely  papillose,  or  deeply  and  closely  wrinkled  ap- 
pearance, and  appears  to  be  covered  with  a  dark-colored,  thin,  insep- 
arable, epidermal  layer;  its  substance  is  firm  and  tough,  somewhat 
leathery. 

The  disk  is  broad ;  mouth  with  numerous  marginal  folds ;  buccal 
disk  small,  surrounded  by  a  circle  of  96  simple  tentacles,  which  are 
rather  long,  enlarged  somewhat  at  the  end,  which  is  marked  with  about 
ten  sulcations.  They  are  apparently  arranged  in  four  or  five  circles. 
The  12  branchiaB  are  large,  with  a  broad  membrane  uniting  them  to- 
gether on  the  inside  and  separating  them  from  the  tentacles ;  their 
summits  are  arched,  bearing  along  the  crest  a  narrow,  closely  convo- 
luted frill,  having  its  edge  finely  divided  into  a  fringe-like  structure ; 
below  the  crest  there  is  a  transversely  thickened  portion ;  the  lower 
part  is  thinner,  with  strong,  longitudinal,  muscular  folds.  These  or- 
gans, therefore,  are  probably  capable  of  being  considerably  extended 
during  life.  Height,  of  specimen  in  alcohol,  1*5  inches;  diameter  of 
disk  1 ;  length  of  tentacles  -3  ;  of  branchisB  from  base  *5 ;  along  crest  '4. 

Pearl  Islands,— F.  H.  Bradley. 

Asteractis  Vemll,  gen.  nov. 

Colunm  versatile  in  form;  walls  firm  and  sub-coriaceous.  Disk 
broad,  capable  of  involution,  bearing,  near  the  mouth,  a  circle  of  nu- 
merous simple  tentacles,  and  outside  of  these  a  corresponding  number 
of  radiating  rows  of  small,  sessile,  somewhat  lobed  and  subdivided 
tubercles  or  papillse,  increasing  in  size  to  the  margin,  which  is  crenu- 
late  or  dentate  with  the  last  tubercles  of  each  series. 

This  genus  is  somewhat  allied  to  (hUactia  but  differs  in  having 
branchiform  organs,  consisting  of  rows  of  sessile  papillae  on  the  disk, 
instead  of  distinct,  prominent,  frondescent  appendages,  rising  from  its 
surface.    The  column  differs,  moreover,  in  lacking  verruciform  suckers. 

To  this  genus  probably  belong  Actinia  flosculifera  Les.  ( Oulactis 
floBcvUfera!^  Duch.  and  Mich.)  and  Oulactis  formoaa]  D.  and  M.  from 

*  Ooralliaires  des  Antilles,  p.  46,  PL  vii,  figures  7,  11,  1860. 
t  Loc.  dt,  p.  47,  PL  vii,  fig.  4,  5. 
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the  West  Indies.  But  the  figures  and  descriptions  of  the  branchial 
appendages  are  too  indefinite  to  make  this  certain,  while  both  species 
are  said  to  have  lateral  pores,  which  I  have  not  been  able  to  see  in  the 
following  species,  when  contracted,  though  they  may  exist. 

Asteraotis  Bradleyi  Vemii,  sp.  noy. 

Column  whitish,  sometimes  low  and  broad,  expanding  from  about 
the  middle  to  the  margin  of  the  broadly  expanded  disk ;  at  other  times 
vase-shaped,  contracted  near  the  base,  cylindrical  above,  the  disk 
partly  contracted ;  at  other  times  cylindrical,  the  portion  of  the  disk 
exterior  to  the  tentacles  involved,  but  the  tentacles  still  protruding. 
Surface  in  contraction  strongly  wrinkled  transversely,  less  so  longitu- 
dinally, near  the  margin  with  papilliform  interspaces. 

The  tentacles  are  48  in  number,  in  three  rows;  the  12  primary  ones 
about  '5  of  an  inch  long;  the  12  secondary  about  '3 ;  the  24  smallest 
ones  about  '25.  All  the  tentacles  are  slender  and  pointed,  the  larger 
ones  spotted  with  white.  The  small  branchial  papillae  form  48  radi- 
ating series,  the  12  rows  corresponding  to  the  primary  tentacles  ex- 
tend from  the'  margin  to  their  bases ;  the  1 2  corresponding  to  the 
secondary  ones  extend  about  half  way  to  their  bases ;  the  24  small 
ones  extend  only  about  quarter  way  to  the  bases  of  the  small  tenta- 
cles. The  inner  part  of  each  row  is  formed  of  very  small,  scarcely 
distinct,  slightly  prominent,  crowded  papillse;  farther  outward  they 
become  larger,  more  prominent,  and  slightly  lobed ;  the  outer  ones 
are  considerably  larger,  crowded,  divided  into  five  or  six,  slightly 
rounded  lobes,  the  outermost  one  forming  the  dentate  margin  of  the 
disk. 

Color  of  the  column,  in  life,  white ;  largest  tentacles  delicate  pink, 
bearing  four  or  five,  eye-like  spots  of  white,  and  fading  out  to  white 
at  the  tips;  secondary  tentacles  pale  pink,  with  similar,  but  com- 
monly more  numerous,  white  spots ;  smallest  ones  white. 

Height,  in  expansion,  '5  to  '7 ;  diameter  of  disk  '3  to  1  inch ;  of  col- 
umn in  middle  '3  to  '6 ;  diameter  of  buccal  disk,  inside  of  tentacles, 
in  full  expansion,  '5,  The  same  specimen,  in  alcohol,  is  about  '5  high ; 
•5  broad  at  base ;  with  the  partly  contracted  disk  -35  broad. 

Panama  Reef,  on  rocks  above  half  tide, — F.  H.  Bradley. 

This  species  appears  to  be  rare,  as  only  one  specimen  is  in  the  col- 
lection, which  is  accompanied  by  notes  and  drawings  made  from  it 
while  living.  In  the  drawings  there  are  twelve  conspicuous,  dark 
spots,  about  midway  between  the  tentacles  and  margin,  and  corres- 
ponding with  the  primary  tentacles.    These  are  not  referred  to  in  the 
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notes  and  nothing  corresponding  to  them  can  be  seen  upon  the  speci- 
men. Whether  they  be  mere  color  spots,  disk  pores,  or  tabercles,  is 
uncertain.  When  fully  expanded  the  column  showed  longitudinal 
lines. 

According  to  Mr.  Bradley's  notes  it  is  a  hardy  species,  feeds  well, 
and  bears  rough  handling. 

Family,  Actinid^. 

Actinina  {pars)  Ehrent)erg,  including  Actinia  (genus)  and  Oribrina  (genus),  Ck)r^ 

rothen  Meeres,  p.  31,  1834. 
Actinia  (genus)  Dana,  Zoophytes,  p.  122,  1846. 
Actinina  (subfamily)  Edw.  and  Haime,  excluding  ^'  Actinines  pivotcaUes^^^  GoraD..  i,  p. 

230.  1857. 
ActinincB  (pars)  (subfamily)  Duch.  and  Mich.,  CJoralL  Antilles,  1860. 
ActinidoB  (family)  VerriU,  Mem.  Boston  Soc.  Nat  Hist,  i,  p.  15,  1863;  Proceedings 

Essex  Inst,  iv,  p.  148,  1865;  ditto,  vol  v,  p.  320,  1868. 

Body  more  or  less  cylindrical  in  expansion,  with  a  distinct,  flat, 
muscular,  basal  disk.  Tentacles  round,  simple,  surrounding  the  buc- 
cal disk  in  few  or  many  cycles,  sometimes  obsolete.  Walls  perforate 
or  imperforate.  Ambulacral  appendages  on  the  sides  of  the  body 
various. 

This  extensive  family  may  be  divided  into  several  sub-families, 
which  are,  however,  not  always  well  defined, 

1.  Bunodinoe,  Column  bears  tubercles  or  verruciform  suckers, 
which  are  imperforate,  or  rarely  perforate,  but  do  not  emit  acontia. 

2.  SagartincB,  Column  perforated  with  special  pores,  for  the  emis- 
sion of  acontia.  Surface  smooth,  or  with  inconspicuous  contractile 
suckers. 

3.  PhdlinoB,  Column  elongated,  covered  to  near  the  margin  with 
a  persistent  epidermal  layer  or  tunic.  Lateral  pores  and  acontia  few, 
or  entirely  wanting. 

4.  ActinincB,  Column  smooth,  fleshy,  destitute  both  of  verruca3  or 
suckers  and  special  pores.  No  acontia.  Margin  with  or  without  col- 
ored spherules.     Includes  ActinidoB  and  AntheadoB  Gk>s8e. 

Subfamily,  Bunodinjb. 
Actinines  verruqueuses  (section)  Edw.  and  Haime,  CoralL,  i,  p.  263,  1867. 
BunodidcB  (family)  Gosse,  Ann.  and  Mag  Nat  Hist.,  3d  ser.,  i,  p.  417,  1868;  Actino- 

logia  Britannica,  p    185,  1860. 
Bunodida  (subfamily)  Verrill,  Mem.  Boston  Soc.  Nat  Hist,  i,  p.  16,  1863. 
CereoR  (family)  Duch.  and  Mich.,  Suplem.  CoralL  Antilles,  Mem.  Reale  Aocad.,  Turin, 

xxiu,  p.  124,  1864-6. 
BunodincB  (subfamily)  Verrill,  Proc.  Essex  Inst,  vi,  1868. 

The  column  is  usually  rather  low  and  broad.     The  verruc»  of  the 
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sides  may  be  simple  rounded  tubercles  or  elongated  papillae,  without 
perforations ;  prominent  suckera  with  a  concave  surface  and  thickened 
border ;  perforated  verrucse,  ejecting  water  in  contracting ;  or,  near 
the  margin  of  the  disk,  lobed  or  sparingly  branched  papilke.  The 
margin  may  be  a  smooth  thickened  rim,  crenulate  or  dentate  by  the 
uppermost  tubercles,  or  it  may  bear  colored  spherules.  The  disk  is 
usually  broad.  The  tentacles  large  and  not  very  numerous,  usually 
completely  contractile. 

Bunodes  (Josae. 

Cribrina  (para)  Ehr.,  CoralL  rothen  Meeres,  p.  40,  1834. 

BwMdea  Oosse,  Trans.  Linn.  Soc,  xxi,  p.  274,  1855;  Actinologia  Britannica,  p.  189, 

1860 ;  Verrill,  Mem.  Boston  Soc,  i,  p.  15,  1864. 
Ce/reua  (para)  Edw.  and  Haime  (non  Oken),  OoralL,  i,  p.  263,  1857. 
ArUhoplmra  (para)   Duch.  and  M.,   SupL  CJoralL  Antilles,  in  Mem.  Reale  Aocad., 

Turin,  xiiii,  p.  125,  1864-6. 

Corallum  more  or  less  elevated,  texture  firm,  surface  covered  with 
conspicuous  verruciform  suckers,  concave  above,  or  low  rounded  tuber- 
cles, which  are  arranged  in  vertical  lines  along  each  ambulacral  cham- 
ber, the  uppermost  one  in  each  row  largest  and  projecting  at  the  mar- 
gin, so  as  to  form  a  somewhat  dentate  or  tuberculate  border.  The 
suckers  usually,  if  not  always,  have  the  power  of  adhering  firmly  to 
foreign  substances.  They  generally  decrease  in  numbers  and  size  from 
the  margin  downward,  often  becoming  obsolete  below.  Tentacles 
rather  large,  not  numerous,  very  contractile,  usually  separated  from 
the  margin  by  a  narrow  but  distinct  naked  area  or  "  fosse." 

Bunodes  cruentata  (Joeae. 

Actinia  cmenkUa  Drajrton  (Ck)uthouy,  MS.),  U.  S.  Expl  Exp.,  ZoSphytes,  p.  138,  PI. 

3,  fig.  23,  1846. 
Cereus  orueniatua  Edw.  and  H.,  Corall.,  i,  p.  268,  1857. 
Btmodea  crwniata  Gosse,  Actin.  Britannica,  p.  194,  1860. 

Column  with  small  sucker-tubercles  arranged  in  vertical  rows,  con- 
spicuous near  the  margin,  smaller  toward  the  base.  Tentacles  about 
48  in  number,  long,  subulate.  In  expansion  the  mouth  has  four  lobes. 
Color  faint  purplish  red,  with  numerous  vertical  lines  of  darker  red, 
deepening  to  crimson  near  the  disk ;  suckers  rose-white,  yellowish 
when  expanded ;  tentacles  intense  blood-red ;  disk  brownish  purple, 
alternating  with  radiating  pale  ochreous  lines. 

Orange  Bay,  Terra  del  Fuego,  buried  to  tentacles  in  sand, — J.  P. 
Couthouy,  U.  S.  Expl.  Exp. 
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Bunodes  papillosa  VeniiL 

Actinia  papilloaa  Lesson,  Voyage  CoquUle,  Zoophytes,  p.  78,  PL  iii,  flg.  2,  183?,  (lum 

Ehrenberg,  1834 
Cerms  papillosus  Edw.  and  H^  CoralL,  i,  p.  267,  1857. 

Column  low  and  broad,  covered  throughout  with  numerous,  crowded, 
conspicuous  verrucse,  closely  arranged  in  vertical  rows.  Tentacles 
very  numerous,  rather  short,  in  three  series.  Mouth  (as  figured)  with 
six  lobes,  in  expansion.  Color  bright  green,  the  verrucae  lighter,  each 
surrounded  by  a  circle  of  bright  red ;  tentacles  bright  red,  with  lighter 
tips,  disk  flesh-colored. 

Talacahuano,  Chili,  to  Lima,  Peru,  on  submerged  rocks ;  very  com- 
mon near  Quiriquine, — Lesson. 

Bunodes  pluvia  VemiL 

Actinia  pluvia  Drayton,  op.  cit,  p.  144,  PL  4,  fig.  30,  1846. 
Cerew  plwna  E.  and  H.,  CJorall.  i,  p.  267,  1857. 

Column  broad,  2*6  inches  in  diameter  at  middle,  expanding  above 
and  below  to  3 -26.  Surface  closely  covered  throughout  with  small, 
rounded  tubercles  or  papillae,  upper  margin  not  tuberculate.  Tenta- 
cles numerous,  somewhat  crowded,  in  three  series,  '5  inch  long,  stout 
(over  a  line  thick  at  base),  subulate.  Disk  strongly  marked  with  ra- 
diating lines,  mouth  prominent.  Color  very  variable;  sometimes 
bright  orange  throughout,  with  the  tentacles  a  little  darker  and  the 
disk  paler.  Some  have  dull  red  tentacles ;  others  pale  red,  with  the 
mouth  very  deep  red.  In  others  the  column  is  dark  brownish  green, 
with  the  papillse  bright  orange,  tipped  with  white  beads  or  dots. 

The  orange  variety,  when  disturbed,  "  ejected  water  from  all  its 
tentacles  to  a  distance  of  2  or  3  feet." 

San  Lorenzo  I.,  Peru,  on  rocks, — J.  P.  Couthouy,  TJ.  S.  Expl.  Exp. 

This  species  may  prove  to  be  identical  with  the  preceding,  but  this 
cannot  be  determined  from  the  original  figures  and  descriptions. 

Bunodes  ooellata  VemU. 

AcHnia  o:^elIa^/i  Lessen,  op.  cit,  p.  79,  PL  iii,  fig.  5,  1832. 
Cereus  t  oceUatus  Edw.  and  H..  CoralL,  i,  p.  268,  1857. 

Column  covered  with  small  verrucae,  regularly  arranged  in  vertical 
rows,  and  scarcely  crowded.  Tentacles  numerous,  sliort,  subequal, 
slender,  crowded.  Column  brownish  ;  the  verrucae  bright  red ;  tenta- 
cles brownish  red  with  light  tips ;  disk  lighter,  brownish  near  the 
mouth,  which  is  red  within. 

Paita,  I^eru,  in  crevices  among  rocks,  rare, — Lesson. 
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This  species  and  the  two  preceding,  appear  to  be  true  Bunodes,  so 
far  as  can  be  judged  from  the  figures  and  descriptions,  but  yet  on  re- 
examination they  may  be  found  to  belong  to  other  allied  genera. 

Urticina  Ehrenberg  (emended). 

Urtidna  (subdivision  of  Actinic^  Ehr.,  Corull.  rothen  Meeres,  p.  33.  1834. 
Rhodactinia  Ag^assiz,  Comptes-reoduB,  xxv,  p.  677,  1847,  (without  description) ;  Ver- 

rill,  Mem.  Boston  Soc.  Nat.  Hist.,  i,  p.  18,  1864. 
Bunodes  (pars)  Gosse,  Trans.  Linn.  Soc,  xxi,  p.  274,  1866. 
Cereus  {jpars)  Edw.  and  Haime,  Coral!.,  i,  p.  263,  1867,  (n(m  Oken). 
Tealia  Gosse,  Ann.  and  Mag.  Nat  Hist,  3d  series,  i,  p.  417,  1868;  Actin  Brit.,  p.  206. 

Column  low  and  broad,  in  expansion  usually  broader  than  high, 
margin  with  a  more  or  less  distinct  fold  or  "  parapet."  Surface  cov- 
ered with  irregularly  and  distantly  scattered  verruciform  suckers, 
which  are  often  small  and  inconspicuous,  but  capable  of  strong  adhe- 
sion. Margin  of  the  disk  slightly  dentate  or  tuberculate,  or  not  at  all 
80.    Tentacles  large  and  stout,  retractile.     Type  K  crcusicamis  Ehr. 

Urticina  crassioomis  Eiur. 

Actinia  crassicamia  Miiller,  Prod.  ZooL  Danica,  p.  231,  1776;  Johnston,  British  Zo- 
ophytes, i,  p.  226,  PI.  40 ;  Van  Beneden,  Faune  litt  de  Belgique,  Polypes,  p.  191. 

Actinia  spectabiMs  Fabr.,  Fauna  Groenl.,  p.  361,  1788. 

f  Actinia  coriacea  Cuvier,  Tabl.  ^^m.,  p.  653,  1797;  RSgne  Animal,  torn,  iv,  ed.  i, 
p.  51,  1817;  Rapp,  Polypen  im  Allg.,  p.  61,  Taf.  i,  fig.  3  and  4,  1829;  Johnston, 
Br.  Zoophytes,  i,  p.  224,  PL  39,  1847. 

f  AcHnia  HciaaHca  Miiller,  Zo5L  Danioa,  iv,  p.  23,  PL  139,  1806. 

Isaximaa  (Urticina)  craancomia  Ehrenberg,  Coral,  rothen  Meeres,  p.  83,  1834. 

f  JsacmcBa  (Urticina) papiUoaa  Ehr.,  op.  dt,  p.  33,  (perhaps  s=U,  digiiata) 

f  Oribrina  coriacea  Ehr ,  op.  oit ,  p.  40. 

f  Actinia  limacuUUa  Gnibe,  Actinien,  p.  4,  fig.  4, 1840. 

RTwdactinia  Daoiaii  Agassiz.  Comptes-rendus,  zzxv,  p.  677,  1847 ;  Yerrill,  Mem. 
Boston  Soc.  Nat  Hist.,  i,  p.  18, 1864. 

Actinia  obiruncata  and  A,  camwia  Stimpson,  Inyert  of  Grand  Menan,  p.  7,  1863. 

Bunodes  crassicomis  Gosse,  Trans.  Linn.  Soc.,  zxi,  p.  274,  1865. 

Actinia  t  felina  Edw.  and  H.,  CoraU.,  i,  p.  242,  1867. 

f  Cereus  cariaceus  Edw.  and  Haime,  Corall.,  i,  p.  264,  PI.  C  1.  fig.  4,  1857. 

Tbalia  crassioomis  Gosse,  Ann.  and  Mag.  Nat  Hist.,  ser.  3,  i,  p.  417,  1868;  Actin- 
ologia  Britannica,  p  209,  PL  iv,  fig.  1,  1860. 

f  Boiocera  eques  and  Stomphia  Chwrchics  Gosse,  Actin.  Brit.  p.  222  and  851,  PL  viil, 
fig.  5.  ix,  fig.  6. 

f  Actinia  elegantisaima  Brandt,  Prodromus  descr.  Anim.  a  Mertensio,  p.  13.  1836 ; 
Edw.  and  H.,  Corall.,  i,  p.  289. 

f  Actinia  Lawentii  Brandt,  op.  cit,  p.  13  ;  Edw.  and  H.,  Coral!.,  1,  p.  289 

Column  large,  low,  usually  broader  than  high  in  full  expansion,  the 
surface  bearing  small,  distant  suckers,  which  are  capable  of  becoming 
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verrucose  and  attaching  foreign  substances,  or  of  becoming  low,  round- 
ed, slightly  prominent  papulae,  or  they  may  be  entirely  contracted  to 
the  level  of  the  general  surface,  which  then  appears  nearly  smooth,  but 
often  longitudinally  and  transversely  striated.  Tentacles  large  and 
stout,  numerous,  usually  banded.  Mouth  large,  with  strongly  marked 
lobes,  the  stomach  often  everted. 

Color  very  variable ;  column  usually  some  shade  of  red  or  green, 
or  variously  mottled  and  striped  with  these  colors ;  often  bright  red 
and  uniform  flesh  color.  Tentacles  usually  banded  with  alternating 
rings  of  white  and  some  shade  of  red  or  pink ;  sometimes  uniform  red 
or  flesh-color.  Disk  usually  lighter  than  the  column,  frequently  pale 
reddish,  or  greenish,  or  mottled;  usually,  if  not  always,  with  radiating 
stripes  of  brighter  red  or  crimson,  which  extend  from  near  the  mouth 
to  and  among  the  bases  of  the  tentacles,  two  of  these  stripes  going 
to  each  tentacle  and  embracing  its  base  on  each  side.  Small  white 
spots  often  occur  in  front  of  the  inner  tentacles.  The  angles  of  the 
mouth  are  usually  bright  red.  Large  specimens  are  often  4  to  6  inches 
in  diameter ;  tentacles  1  to  1  '6  inches  long ;  '20  to  '25  in  diameter  at 
base. 

Occurs  commonly  on  all  the  northern  coasts  of  Europe,  from  France* 
northward  ;  Iceland ;  Greenland;  Arctic  America,  southward  to  Cape 
Cod.  On  the  Pacific  coast  in  the  Arctic  Ocean  north  of  Behring's 
Straits,  in  30  fathoms,  and  in  Behring's  Straits, — North  Pacific  ExpL 
Exp. ;  Sitcha, — Brandt ;  Puget  Sound, — Dr.  C.  B.  Kennerly. 

The  numerous  specimens  obtained  by  the  North  Pacific  Exploring 
Expedition  do  not  appreciably  difler  from  those  of  the  north  Atlantic 
coasts,  preserved  in  the  same  manner.  Nor  is  there  anything  in 
Brandt's  descriptions  to  indicate  a  specific  difference. 

A,  degantisaima  Brandt,  is  said  to  have  the  body  pustulous,  green- 
ish red  or  spotted.  Tentacles  moderate,  dilated,  and  white  in  the  mid- 
dle, purple  at  the  end.    From  Sitcha. 

A.  Laurentii  Br.,  has  the  body  red,  blotched  irregularly  with  green 
and  brown.    Tentacles  vermilion  red.     Behring's  Straits. 

ElvactiS  Verrill,  gen.  nov. 

The  column  bears  vertical  rows  of  verruciform  suckers  or  tubercles, 
and  is  perforated  by  numerous  openings  from  which  water  is  ejected 
whe.i  the  body  suddenly  contracts.  The  inner  tentacles  are  smaller 
and  shorter  than  the  outer  ones ;  mouth  with  four  prominent  lobes. 
Type  Actinia  artemisla  Drayton. 

*  The  southern  European  form  (U,  ooriacea)  U  more  yerruoose  and  may  be  distinct 
from  the  true  U,  craasicomis  of  the  north. 
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This  genus  is  allied  to  Anthoplevra  Duch.  and  Mich.,  but  the  latter 
is  rejjresented  as  having  equal  tentacles,  and  the  uppermost  tubercles 
are  subdivided  and  sub-tentaculiform.  It  resembles  Bunodes,  but  in 
the  latter  the  walls  are  imperforate  and  the  inner  tentacles  are  largest. 

Evactis  artemisia  Vemii. 

Actinia  artemisia  Drayton,  op.  cit,  p.  149,  PL  4,  fig.  38,  1846. 
Cereua  artemisia  Edw.  and  Haime.  CoraU.,  i,  p.  268,  1867. 

Column  low,  brciad,  subcylindrical,  often  dilated  in  the  middle,  and 
covered  with  regular  vertical  lines  of  prominent,  rounded  tubercles, 
which  are  obsolete  below,  the  upper  ones  larger  and  forming  a  row 
around  the  margin  of  the  disk.  Tentacles  in  three  series,  stout,  sub- 
ulate, the  inner  ones  *5  inch,  the  outer  ones  1  inch  in  length.  Disk 
radiated ;  mouth  with  four  prominent  lobes. 

Column  yellowish  green ;  the  tubercles  dark  sap-green,  the  green 
line  extending  to  the  base,  though  the  tubercles  are  obsolete  below. 
The  colors  of  the  tentacles  are  various  and  shaded  like  those  of  the 
prism.  Disk  greenish,  darker  toward  the  tentacles ;  the  mouth  flesh- 
colored.     Diameter,  in  expansion,  2  25  inches 

Discovery  Harbor,  Puget  Sound,  abundant, — U.  S.  Expl.  Expedi- 
tion ;  Puget  Sound, — ^Dr.  C.  B.  Kennerly. 

"  This  species  occurs  buried  to  the  tentacles  in  sand,  and  also  at- 
tached to  pebbles  or  shells  two  or  three  inches  below  the  surface. 
On  contracting,  water  spurts  from  various  small  lateral  orifices,  as 
from  a  watering-pot,"  —  C.  Pickering. 

Evactis  ?  xanthogrammica  Verriii. 

Actima  xanthogrammica  Brandt,  Prod,  descrip.  anim.,  p.  12,  1835 ;  Edw.  and  H.,  op. 

dt,  p.  289. 
Bunodes  xanthogrammica  Gosse,  Actin.  Brit,  p.  194,  1860. 

"  Body  sub-verrucose,  yellowish  green.  Tentacles  numerous,  elon- 
gated, fusiform,  flattened  below,  copper-green,  with  small,  transverse, 
yellow  spots." 

Sitcha  Island, — Brandt. 

This  species  may  prove  identical  with  the  preceding,  and  in  that 
case  would  have  priority.  There  are  no  certain  indications  of  its  gen- 
eric affinities,  and  I  have  placed  it  here  mainly  on  account  of  its  gen- 
eral resemblance  to  E.  artemisia. 

Cladactis  Verrill,  gen.  nov. 

Column  firm  in  texture,  low,  broad,  crowdedly  covered  with  ele- 
vated, snb-tentaculiform  tubercles  or  papillse,  which  have  round,  in- 
Tbans.  OoNNBonouT  AoAD.,  VoL.  I.  60  Fbbbuabt,  1869 
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flated  tips,  those  on  the  sides  simple  or  two  or  three  lobed ;  those  at 
the  margin  of  the  disk  elongated,  pedunculated,  the  end  divided 
into  2  to  0  rounded  lobes.  Tentacles  numerous,  rather  long,  the  inner 
ones  largest.  Disk  broad,  with  a  naked  area  or  "  fosse  "  between  the 
tentacles  and  the  margin. 

Cladactls  grandis  Vemii,  sp.  nov. 

A  large  species  with  the  entire  surface  of  the  column  covered  with 
close  vertical  rows  of  crowded,  elongated  papilla,  which  are  smaller 
below,  but  larger  and  more  complex  near  and  at  the  margin.  The 
uppermost  sub-marginal  ones  are  elevated,  with  a  distinct  peduncle,  the 
outer  portion  divided  into  about  six,  rounded,  inflated  lobes  in  the 
larger  ones,  two  to  four  in  the  smaller  ones.  The  papillse  become 
nearly  sessile  below,  but  many  of  them  have  two  or  three  rounded 
lobes.  The  tentacles  are  moderately  large,  rather  stout,  very  nume- 
rous (628  in  a  large  one),  in  many  rows,  forming  seven  or  eight  cycles, 
apparently  but  little  contractile,  separated  from  the  margin  of  the 
disk  by  a  broad  shallow  fosse.  Buccal  disk  broad,  radiated.  The 
mouth  is  large,  elongated,  with  strong  gonidial  folds,  and  numerous 
lobes  along  the  sides. 

General  color  greenish-brown  or  olive ;  "  twelve  rows  of  light  col- 
ored tubercles,  with  three  or  more  rows  of  smaller  dark  ones  between 
each  pair  of  rows  of  larger  ones ;  disk  dark  greenish  brown ;  tenta- 
cles of  nearly  uniform  greenish  brown."  In  alcohol  the  specimens  are 
grayish  blue,  with  dull  blue  tentacles.  Some  of  the  larger  specimens, 
when  preserved  in  alcohol,  are  about  3  inches  in  diameter  and  2  high ; 
length  of  inner  tentacles  1  inch. 

Paita;  and  Zorritos,  Peru;  Pearl  Islands;  and  Panama,  on  stones 
below  half-tide  mark, — F.  H.  Bradley.  Rio  Brito,  near  San  Juan  del 
Sur,  Nicaragua, — B.  Silliman. 

This  species  appears  to  be  the  most  abundant  Actinian  of  the  Pan- 
amian  Fauna  in  the  littoral  zone.  It  occurs  under  the  wharf  of  the 
Panama  Railroad  Co.  at  Panama.  It  appears  to  have  limited  powers 
of  contraction,  since  most  of  the  specimens  preserved  in  alcohol  have 
the  tentacles  more  or  less  extended  and  the  disk  exposed.  In  some 
cases,  however,  the  disk  is  so  involved  as  to  conceal  the  tentacles. 
Mr.  Bradley  states  that  it  is  "  very  sensitive." 

It  appears  to  be  allied  to  some  of  the  species  referred  to  Cy«tiaeH» 
by  £dw.  and  Haime,  but  the  latter  group  appears  to  include  repre- 
sentatives of  more  than  one  genus.  There  is,  moreover,  nothing  in 
their  descriptions  to  indicate  that  either  of  their  species  have  com- 
pound tubercles,  which  is  one  of  the  most  prominent  characters  of  the 
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present  genus,  when  mature.  In  young  specimens,  however,  the 
marginal  tubercles  are  only  2  or  3-lobed,  while  those  of  the  sides  are 
simple  rounded  tubercles,  and  scarcely  crowded. 

There  are  no  openings  apparant  in  the  sides  of  the  body.*  In  this 
respect  the  genus  differs  from  the  typical  species  of  Anthopletira  (A. 
Krehsii)^  as  well  as  in  the  character  of  the  lateral  tubercles.  A.  gran- 
vlifera  D.  and  M.  appears  to  belong  to  this  genus,  however,  since  it 
is  said  to  be  imperforate  and  tuberculated. 

Cystiactis  Edw.  and  Haime,  op.  dt,  p.  276. 

"  Body  entirely  covered  by  subtentaculiform  tubercles,  or  having 
the  aspect  of  large,  very  salient  pustules." 

Cystiactis  SydOUXi  Edw.  and  Haime,  op.  dt,  p.  276,  1857. 

"  Tentacles  short,  moderately  numerous,  longitudinally  striated  by 
contraction ;  the  external  ones  smaller  than  the  internal  Body  cov- 
ered with  large  vesicles  of  very  unequal  size,  very  close,  and  irregu- 
larly arranged.  Specimens  preserved  in  alcohol  have  a  uniform  brown 
color." 

Coasts  of  Chili, — Eydoux  (Mus.  Paris). 

The  single  character  upon  which  the  genus,  Cystiactis^  is  based  is 
too  indefinite,  or  too  imperfectly  defined,  to  be  of  much  importance 
in  identifying  genera.  Specimens  from  Brazil,  that  appear  to  be  iden- 
tical with  (7.  Oaudichaudi  E.  and  H.,  appear,  however,  to  be  gener- 
ically  distinct  The  same  is  true  of  CystiUctis  Eugenia  D.  and  M.,f 
from  St.  Thomas.  But,  so  far  as  the  description  shows,  C,  Eydonxi 
may  not  differ  from  CladactiSy  since  it  is  not  stated  whether  the  mar- 
ginal tubercles  be  simple  or  compound.  Should  they  prove  identical, 
Cystiactis  may,  therefore,  be  restricted  to  C.  Gaudichaudi  and 
similar  species. 

Anthopleura  Duch.  and  Midi. 

ArUhcpleura  D.  and  IL,  CoralL  des  Antilles,  p.  40,  1860 ;  ditto  (pars),  Supl.  ConJl. 
des  Antilles,  p.  32,  1864-6. 

Column  Bubcylindrical,  somewhat  elevated,  bearing  adhesive,  verru- 
ciform suckers  with  concave  tops,  which  are  arranged  in  longitudinal 
rows,  and  diminish  in  size  and  frequency  toward  the  base.  Margin 
surrounded  by  a  circle  of  elongated  papillae,  corresponding  to  the 
rows  of  suckers,  and  more  or  less  lobed  or  incised,  with  small  per- 

*  C.  eavemaia  (Bunodee  cavtmata  Y.)  from  S.  Carolina,  has  the  wall  perforated  by 
small,  inconspicuous  pores,  from  which  water  may  be  ejected. 

f  Supplement  CoraU.  des  Antilles,  in  Mem.  Reale  Acoad.,  Turin,  zxiii,  p.  129,  PL  vi, 
fig.  1,  1866. 
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forations  on  the  lower  side,  from  which  water  may  be  ejected.  Suni- 
lar  perforations  occur  in  the  sides  below  the  margin.  Tentacles  elon- 
gated, subequal,  rather  numerous,  separated  from  the  margin  by  a 
narrow  but  distinct  fosse.     Type,  A,  ITrebsii  D.  and  M.,  1860. 

This  genus  was  originally  based  upon  a  single  species,  with  the 
characters  given  above.  Subsequently  two  other  species  were  added 
by  the  same  authors,  having  quite  different  structures,  and  the  generic 
characters  were  modified  accordingly.  As  defined  in  the  later  work 
the  genus  does  not  differ  materially  from  BunodeSy  and  in  fact  one  of 
the  species  referred  to  it,  A.  pallida^  appears  to  be  a  true  Bunodea^ 
having  imperforate  walls  and  simple  tubercles.  The  other  species,  A. 
granulifera^  has  imperforate  walls,  non-adhesive  tubercles,  those 
around  the  margin  being  compound.  This  probably  belongs  to  our 
genus,  Cladactia,  It  seems  necessary,  therefore,  to  restrict  the  genus 
to  its  original  limits,  including  only  those  species  with  perforated 
walls,  adhesive  suckers,  and  compound  sub-marginal  papillae.  As  thus 
limited  it  is  allied  to  Aulactinia*  nobis,  and  to  JSvactis.  The  latter 
differs,  however,  in  having  the  outer  tentacles  largest,  and  the  margin 
surrounded  by  simple  tubercles ;  the  former  has  more  complex  sub- 
marginal  appendages  and  appears  to  be  imperforate,  but  when  better 
known  may  prove  to  be  identical 

Anthopleura  Do"wii  Vemii,  sp.  nov. 

Actinia  Dovoii  Bradley,  MS. 

Column  cylindrical,  but  little  elevated,  with  vertical  rows  of  rather 
distant,  large,  adherent,  verruciform  suckers,  which  have  concave  sum- 
mits ;  the  upper  ones  largest,  becoming  more  distant  and  much  smaller 
below,  nearly  obsolete  near  the  base.  Surface  between  the  suckers 
smooth  in  expansion,  when  contracted  covered  with  elevated,  reticu- 
lated wrinkles.  Corresponding  to  each  row  of  suckers  there  is  a  prom- 
inent, inflated,  submarginal  tubercle ;  these  ai-e  mostly  divided  into  2 
to  6,  slight,  rounded  lobes,  each  one  perforated  on  the  lower  side  by 
several  small  pores,  through  which  water  may  be  ejected,  but  no  open- 
ings through  the  walls  below  could  be  detected  in  preserved  speci- 
mens. Margin  of  the  disk  separated  from  the  tentacles  by  a  narrow 
fosse.  Tentacles  rather  slender,  elongated,  subulate,  arranged  in  three 
rows,  in  the  larger  specimens  108  or  more,  in  smaller  ones  often  only 
48.  Disk  broad,  with  radiating  striations,  mouth  smaU,  with  numer- 
ous folds ;  stomach  often  everted, 

*  MemoiPB  Boston  Soa  Nat  HiBtory,  i,  p.  20, 1864. 
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Color  quite  variable;  "column  often  flesh-colored;  disk  very  vari- 
able, from  uniform  olive-brown  to  variegated  with  greenish  and  yel- 
lowish, sometimes  all  greeilish  white,  in  other  specimens  with  six  bands 
of  pale  yellow  alternating  with  dark  lines  about  the  mouth,  the  rest 
of  the  disk  being  greenish  brown ;  tentacles  very  inconstant  in  color, 
varying  from  dark  brown,  yellow,  orange,  and  pink,  to  purple  and 
dark  greenish  brown,  sometimes  plain,  often  with  1  to  5  light  yellow, 
small,  irregular  spots,  the  inner  surface  commonly  darker  colored." — 
F.  H.  B. 

The  larger  specimens,  preserved  in  alcohol,  are  about  1*6  inches 
high,  and  1  in  diameter. 

Pearl  Islands ;  and  Panama,  under  the  wharf  of  the  Railroad  Co., 
below  half-tide  mark, — F.  H.  Bradley  ;  Realejo, — F.  II.  Bradley  ; 
Acajutla,  San  Salvador,  on  buoy, — Capt.  J.  M.  Dow. 

This  species  appears  to  be  tolerably  common.  In  alcohol  most  of 
the  specimens  have  the  tentacles  expanded,  often  with  the  stomach 
everted,  others  have  the  disk  entirely  involved.  Mr.  Bradley  states 
that  it  bears  rough  handling  well. 

The  following  observations  apply  to  an  Acajutla  specimen,  which 
has  not  been  found  in  the  collection  with  its  corresponding  number, 
but  which  probably  belongs  to  the  same  species  with  that  described 
above. 

"  Base  broad,  1  inch  in  diameter ;  body  stout,  with  lines  of  small 
light  drab  pustules  running  down  from  the  small  tentaculiform  lobes 
on  the  edge  of  the  disk;  disk  15  inches  broad,  dark  brown,  with 
whitish  stripes  radiating  from  the  small  yellowish  red  mouth ;  tenta- 
cles moderately  stout,  in  three  rows  (16  :  48  :  48),  outer  two  rows  '05 
inch  from  edge  of  disk,  inner  ones  "06  farther  inward,  base  light  drab, 
tips  dark  red,  sometimes  marked  near  the  tips  with  small  white  spots 
on  the  inner  side," — F.  H.  B. 

A  species  somewhat  resembling  this  in  general  appearance,  as  pre- 
served in  alcohol,  but  evidently  distinct,  is  in  the  collection  from  the 
Pearl  Islands.  This  has  very  exsert,  adhesive  suckers,  with  concave 
tops,  on  the  middle  of  the  body,  but  becoming  smaller  and  sessile 
above  and  below.  Sub-marginal  tubercles  small  and  simple.  Tenta- 
cles long  and  slender,  in  moderate  number.  In  contraction  the  body 
is  oval,  1*5  inches  long ;  1  in  diameter.     It  may  be  a  B anodes, 

Phymactis  Edw.  and  Haime. 

Actinia  (pari)  Drajrton,  op.  dt,  p.  125,  1846. 
Phymactis  Edw.  and  H.,  Corall.,  i,  p.  274,  ISST. 

Column  rather  low  and  broad,  covered  with  prominent  verrucie. 
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Margin  surrounded  by  a  circle  of  bright  colored  spherules,  or  eye- 
tubercles.  Tentacles  rather  large  and  numerous.  Mouth  large  and 
prominent  with  many  lateral  folds. 

PhymactiS  clematis  Edwards  and  H.,  op.  dt,  p.  2*75. 
Actinia  demoHa  Drayton,  op.  cit,  p.  130,  PL  I,  fig.  4  and  5,  1846. 

Column  low,  usually  much  broader  than  high,  base  and  disk  broad- 
er ;  the  disk  broadest,  dilated,  and  thrown  into  four  or  five  lobes  or 
folds  by  the  undulations  of  the  margin  Pustules  or  verrucae  of  the 
walls  large,  numerous,  crowded.  Marginal  tubercles  or  spherules 
large,  rounded,  1  '6  lines  broad,  yellow  or  red.  Naked  portion  of  disk 
less  than  half  the  whole  diameter.  Tentacles  short  and  numerous, 
rather  stout,  in  about  five  series. 

Color  quite  variable ;  "  in  one  variety  the  body  with  the  disk  and 
tentacles,  is  of  a  deep  rich  green  color ;  the  centre  of  the  disk  a  little 
paler,  the  marginal  tubercles  a  bright  yellow,  and  the  under  part  of 
the  foot  yellow.  In  another  the  body  is  a  deep  crimson,  with  the  tu- 
bercles of  the  lateral  surface  deep  green,  and  the  marginal  tubercles 
vermilion ;  the  tentacles  dark  lake,  and  the  central  part  of  the  disk 
a  paler  lake ;  under  surface  of  the  base  a  bright  orange,  approaching 
vermilion," — J.  Drayton. 

Diameter  at  middle  2*5  inches;  diameter  of  disk  4 ;  height  of  col- 
umn about  2 ;  length  of  tentacles  '5  to  '75. 

Valparaiso,  Chili,— U.  S.  Expl.  Exp. 

In  the  work  of  Edwards  and  Haime  the  locality  is  erroneously  given 
as  "  Cdtes  du  Br^sil." 

Phymactis  florida  Edw.  and  H.,  op.  dt,  p.  274. 
AcHnii  florid  I  Drayton,  op.  cit-,  p.  131,  PL  2,  fig.  6,  7,  8. 

Column  low,  about  as  broad  as  high,  somewhat  dilated  at  base  and 
suranit ;  margin  of  base  undulate,  of  disk  somewhat  plicate,  usually 
in  five  folds;  surfaoe  crowdedly  covered  with  verrucse.  Tentacles 
"short,  about  '5  inch,  neariy  equal,  subulate,  stout,  crowded,  in  5  im- 
perfect series."  Disk  strongly  radiated,  the  tentacles  occupying  a 
breadth  of  '6  to  '75  of  an  inch. 

Color  variable ;  "  one  variety  has  a  royal  smalt-color,  with  the  papilbs 
of  the  surface  a  fine  ultramarine,  the  disk  a  paler  blue,  and  the  mar- 
ginal tubercles  pearly  white.  Another  is  verdigris-green,  with  the 
papillaB  of  the  same  color,  and  the  marginal  tubercles  yellow.  Another 
apparently  of  the  same  color,  though  a  little  higher  (near  3  inches), 
has  the  papillas  of  the  lateral  surface  of  a  sap-green  color  on  a  reddish 


Digitized  by 


Google 


VerriUy  Notes  on  Jiadiata.  477 

ground,  with  the  tentacles  a  dull  purple,  the  disk  between  the  tenta- 
cles and  the  mouth  light  grayish  green,  the  mouth  flesh-color,  and  the 
under  surface  of  the  base  scarlet," — J.  Drayton. 

Height  2  to  2-6  inches;  diameter  at  middle  2*25  ;  diameter  of  disk  3. 

San  Lorenzo  L,  off  Callao,  Peru, — TJ.  S.  Expl.  Exp. 

This  species  may,  quite  possibly,  prove  to  be  only  a  variation  of  the 
preceding  one,  depending  on  locality,  state  of  expansion,  etc.  It  ap- 
pears to  differ  principally  in  having  shorter  and  more  numerous  tenta- 
cles and  a  less  dilated  disk. 

Subfamily,  Sagartin^  Verrill. 

Actinines  perjbrees  (section)  Edw.  andHaime,  Corall.,  i,  p.  278, 1857. 
SagartiacUB  (family)  Gosso,  1858 ;  Actinologia  Britannica,  p.  9,  1860. 
SagartidcB  (subfamily)  Verrill,  Mem.  Boston  Soa  Nat  History,  i,  p,  21,  1864. 
SajartincB  (subfamily)  V.,  Proc.  Essex  Inst,  vol  v,  p.  322,  1868;  ditto,  vol.  vi,  1869. 

Column  very  changeable  in  form,  usually  capable  of  great  extension 
into  long,  cylindrical,  or  pillar-like  forms,  or  of  contracting  into  a  low, 
flattened,  conical  shape.  Surface  in  full  expansion  mostly  smooth,  not 
verrucose,  often  with  retractile  suckers,  which  are  not  conspicuous  ex- 
cept while  in  use ;  in  contraction  the  surface  is  usually  covered  with 
close  transverse  or  reticulate  wrinkles.  Walls  perforated  by  special 
openings  (cinclidce)  through  which  thread-like,  stinging  organs  {aron- 
tia)  are  ejected  when  the  animal  is  irritated,  sometimes  in  great  profu- 
sion, in  other  cases  very  sparingly  and  reluctantly.  Margin  simple  or 
nearly  so,  usually  without  special  appendages  {Nemactis  is  an  excep- 
tion). Tentacles  usually  numerous,  generally  slender  and  elongated, 
highly  contractile. 

Specjies  can  usually  be  recognized  as  members  of  this  subfamily  by 
the  smooth,  thin  walls,  usually  showing  the  internal  lamellae,  and  by 
their  perforations  and  the  existence  of  acontia.  But  the  latter  char- 
acters are  frequently  overlooked,  even  in  living  specimens,  and  are 
generally  difficult  to  detect  in  specimens  contracted  in  alcohol,  except 
in  a  few  genera  where  the  borders  of  the  pores  are  raised  {Adamsia). 
Most  of  the  species  referred  by  Edwards  and  Haime  to  Paractis,  and 
described  as  lacking  perforations  and  all  appendages  of  the  walls,  are 
really  Sagartiana  in  which  the  perforations  have  been  formerly  over- 
looked. Therefore  I  have  here  referred  several  similar  species  of  sim- 
ple Actinians  to  this  group,  although  the  lateral  pores  an^  acontia 
have  not  actually  been  observed. 
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Metridium  Oken. 

Actinia  {pars)  Liimseua,  Lamark,  Ouvier,  Dana,  etc 

Metridium  Oken,  Lehrbuch  der  Naturg.,  iii,  p.  349,  1815,  {non  Metridium  Ehrenberg, 

Dana,  Qosse,  etc.,  =0iUacii8), 
Actimkiba  {pare)  Blainville,  Diet  des  Soi.  Nat,  1830 ;  ditto,  Manuel  d'Actinologie, 

p.  322,  1834;  Oosse,  Actinologia  Brit,  p.  11,  1860. 
Oribrina  (pare)  Ehrenberg,  op.  cit,  p.  40,  1834. 
Metridium  Edw.  and  H.,  CoralL,  i,  p.  262,  1857 ;  Vemll,  Mem.  Boston  Soc.   Nat 

Hist.,  i,  p.  2Jl,  1864. 

Column  very  changeable,  in  full  expansion  usually  tall,  pillar-like, 
expanding  toward  the  disk,  or  lower  and  nearly  as  broad  as  high ;  in 
contraction  forming  a  low  cone ;  surface  nearly  smooth,  with  abundant 
mucus ;  integument  firm,  thickened  when  old,  forming  at  some  distance 
below  the  margin  a  thick  smooth  fold,  above  which  the  wall  is  thinner 
and  translucent.  Disk  broad,  frilled,  or  thrown  into  lobes  or  broad 
undulated  folds,  toward  the  margin.  Tentacles  very  numerous,  the 
inner  ones  larger,  more  or  less  scattered  on  the  disk,  the  outer  ones 
becoming  gradually  smaller  and  more  crowded,  those  at  the  margin 
very  small  and  crowded.  Walls  perforated  by  scattered  openings, 
not  very  apparent  except  when  fully  expanded.  Acontia  abundant, 
but  not  often  emitted  except  when  greatly  irritated. 

Metridium  flmbriatum  VerriiL 

Proceedings  Essex  Inst,  vol  iv,  p.  151,  1866. 

Base  broadly  expanded.  Colunm  very  changeable,  either  low  and 
broad,  or  greatly  elongated,  the  fold  or  "  parapet "  nearly  an  inch  be- 
low the  margin.  Tentacles  very  numerous,  encroaching  so  much  upon 
the  disk  as  to  leave  only  a  narrow  central  area  around  the  mouth, 
short,  veiy  slender,  filiform,  pointed.  Edge  of  disk  thrown  into  nu- 
merous deep  frills. 

Color  of  column  variable ;  often  translucent  pale  orange,  punctate 
with  dark  brown ;  or  light  umber-brown ;  tentacles  a  lighter  tint  of 
the  same,  white  within ;  mouth  deep  orange,  or  light  yellowish  brown, 
surrounded  by  a  broad  band  or  halo  of  purplish. 

Harbor  of  San  Francisco,  Cal,  adhering  to  the  bottom  of  floating 
piles,  etc.,  Oct.,  1856, — Dr.  Wm.  Stimpson;  Puget  Sound, — Dr.  C.  B. 
Kennerly. 

This  species  is  closely  allied  to  M.  marginatum  of  the  New  Eng- 
land Coast,  and  M.  dianthua  of  Europe.  From  the  former  it  appears 
to  differ  dhiefly  in  having  longer  and  more  slender  tentacles,  with 
the  "  parapet "  farther  from  the  margin  of  the  disk. 

It  is  possible  that  the  three  will  eventually  be  fouud  to  belong  to 
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one  very  variable  and  widely  diffused  species,  but  until  direct  and 
careful  comparisons  of  numerous  living  specimens  of  each  can  be  made, 
this  question  cannot  be  positively  settled, 

Metridiuin  retiOUlatum  Edw.  and  Haime,  op.  cit,  p.  265. 

Actinia  reticulata  Couthouy,  in  Dana,  Zooph.,  p.  144,  PL  4,  fig.  31,  1846. 
AcHnoloba  reticulata  Gosse,  Actin.  Brit.,  p.  24,  1860. 

"Exterior  smooth  and  reticulately  corrugate,  subcylindrical,  1-6 
inches  high,  2*5  thick,  with  the  disk  very  much  dilated  (3*5  broad), 
and  margin  somewhat  five-lobed,  not  tuberculate ;  tentacles  very  nu- 
merous, quite  short  (3  lines),  not  turgid  and  covering  the  greater  part 
of  the  disk,  the  inner  a  little  the  largest ;  mouth  somewhat  prominent, 
6  to  8  lines  long." 

The  column  is  "  covered  with  a  sort  of  raised  network,  produced  by 
the  corrugations  of  the  external  envelope."  The  disk  "is  broadly 
dilated,  and  the  five  lobes,  or  folds,  are  never  effaced  so  as  to  leave 
the  disk  circular."  Tentacles  "  short,  subulate,  and  disposed  in  9  or 
10,  close,  alternate  series,  the  inner  ones  longest,  decreasing  to  marginal 
ones,  which  are  mere  papillsB." 

Column  "  fulvous  orange,  sometimes  olive-brown,  with  an  indistinct 
zone  of  black  surrounding  the  superior  margin ;  tentacles  olivaceous ; 
disk  between  tentacles  and  mouth  bright  ochreous,  with  strong  radi- 
ating lines,  crossed  by  others  of  a  pale  olive-green ;  mouth  velvet  pur- 
plish-black." 

"  This  Actinia  is  remarkable  for  the  opacity  of  all  its  parts ;  the 
colors  are  all  soft  and  rich,  but  even  in  the  young  they  lack  that  trans- 
parency usually  met  with  in  these  zoOphytes," 

Orange  Harbor,  Terra  del  Fuego,  attached  to  stones  and  shells, — 
J.  P.  Couthouy,  XT.  S.  Expl.  Exp. 

The  specimens  of  this  species  preserved  in  alcohol  strongly  resemble 
those  of  M.  marginatum  and  other  species  of  this  genus,  to  which  we 
believe  it  really  belongs,  notwithstanding  the  wrinkled  epidermal  (or 
mucous)  layer,  an  appearance  which  may  have  been  due,  in  part  at 
least,  to  imperfect  expansion  of  the  column. 

The  following  species,  of  which  the  genus  is  not  determinable  from 
the  description,  may  belong  here. 

(?)  Actinia  Mertensli  Brandt,  Prod,  descr.  anim.,  p.  13, 1836 ;  Edw.  and  Haime, 
CoralL,  i,  p.  289. 

"  Body  brown,  mingled  with  black.     Tentacles  moderate,  white. 
Disk  pale  brown,  with  white  lines."     Coast  of  Chili, — Mertens. 
Tbans.  Connbctiout  Acad^  Vol  I.  61  March,  1869 
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Cereus  Oken. 

Cereas  Oken,  Lehrbuch  der  Naturg.,  iii,  p.  349,  1815,  (type,  C.  beUis), 

Actinocereus  Blainv.,  Diet  Sci.  Nat,  li,  p.  194,  1830. 

Oribrina  (pars)  Ehr.,  Corall.,  rothen  Meeres,  p.  40,  1834. 

Sagartia  (pars)  Gosse,  Trans.  Linn.  Soa,  xxi,  p.  274,  1856 ;  (Sq/phyia)  Actinologit 

Brit,  p.  26,  (123),  1860. 
Ceretu  (pars)  Edw.  and  Haime,  Corall.,  i,  p.  263,  (269),  1867. 
Cereus  VerriU,  Bulletin  Mus.  Comp.  2^L,  p.  58,  1864 ;  Mem.  Boston  Soc.  Nat  Hist, 

p.  24,  1864. 

Column  very  changeable  in  form,  capable  of  becoming  tall,  pillar- 
like, or  contracting  to  a  low,  depressed  cone ;  no  submarginal  fold ; 
upper  part  with  small,  inconspicuous,  contractile  suckers ;  walls  neaiiy 
smooth,  pierced  by  scattered,  inconspicuous  pores  or  cinclidae.  Disk 
broadly  expanded,  wider  than  the  column,  sometimes  undulated  at  the 
margin.  Tentacles  numerous,  more  or  less  scattered  on  the  disk,  usu- 
ally rather  stout,  the  inner  ones  considerably  largest ;  the  outer  ones 
quite  small     Type,  C.  heUis. 

Oken,  in  constituting  this  genus,  stated  that  the  walls  are  per- 
forated, and  named  C.  hellis  as  a  typical  species,  therefore  it  seems  not 
only  proper,  but  necessary,  to  restrict  the  name  to  the  group  which 
contains  that  species.  Edwards  and  Haime  have  erroneously  extended 
the  genus  so  as  to  include  all  the  imperforate,  verrucose  species,  be- 
longing to  Urtlcina  and  BunodeSy  as  well  as  C.  beUis  and  allied  species. 

Cereus  Fuegiensis  VeniiL 

Actinia  Fuegiensis  Gouthouy,  op.  cit,  p.  145,  PL  4,  fig.  32,  1846. 

Discosoma  f  Fuegiensis  Edw.  and  Haime,  CoralL,  i,  257,  PL  G2,  fig.  2,  (firom  Dana, 

Zooph.),  1857. 
Sagartia  Fuegie  sis  Grosse,  Actin.  Brit,  p.  38,  1860. 

"  Subcylindrical,  2  inches  in  diameter,  exterior  smooth,  upper  and 
lower  extremities  sparingly  dilated,  margin  of  base  slightly  undulate; 
tentacles  throughout  remotely  scattered,  turgid,  3  lines  long ;  mouth 
small,  circular,  6-cleft ;  form  of  animal  when  contracted  very  much 
depressed,  convex.'' 

The  tentacles  are  scattered  over  a  large  part  of  the  disk,  about  1 
to  1  5  lines  apart,  nearly  in  five  series,  and  have  "  the  form  of  a  grain 
of  wheat."    The  inner  ones  are  considerably  largest. 

Disk  bright  orange ;  column  darker  orange,  with  transverse  paral- 
lel lines  or  markings  of  dark  brown ;  tentacles  grass-green ;  mouth 
pale  orange. 

Orange  Harbbr,  Terra  del  Fuego,  on  rocks, — J.  P.  Couthouy,  U.  S. 
Expl.  Exp. 
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This  species  is  refen-ed  to  Cereua  mainly  on  account  of  its  general 
resemblance  to  C,  bellis,  but  as  neither  lateral  pores  nor  acontia  have 
been  obsei-ved,  it  may  belong  properly  in  some  other  genus. 

The  original  specimens  I  have  not  been  able  to  find  in  the  Smith- 
sonian collections. 

Calliactis  "Vemll,  gen.  nov. 
Adamsia  (jpars)  Edw.  and.  H.,  CJoralL,  i,  p.  278, 1857,  (nan  Forbes). 

Column  very  changeable  in  form,  in  full  expansion  elevated,  sub- 
cylindrical,  with  a  broadly  expanded  base,  in  contraction  forming  a 
broad,  low,  flattened  cone,  or  convex  disk.  Surface  nearly  smooth  in 
expansion,  except  near  the  base,  where  there  are  one  or  more  transverse 
rows  of  conspicuous  lateral  pores  or  cinclid®,  which  have  thickened, 
permanently  raised  borders.  Basal  margin,  below  the  pores,  thin  and 
expanded,  usually  with  additional  internal  lamellffi  intercalated  be- 
tween the  larger  ones  that  extend  to  the  disk,  all  of  which  are  usually 
visible  through  the  thin  but  firm  walls.  Tentacles  numerous,  slender^ 
subulate,  highly  contractile.  Acontia  highly  developed,  emitted  freely 
from  the  cinclidae.     Type,  C.  decorata  {Actinia  decorata  Drayton). 

This  genus  appears  to  be  abundant  in  the  tropical  seas,  the  species 
generally  living  upon  univalve  shells  inhabited  by  hermit  crabs.  The 
colors  are  usually  brilliant  and  varied.  It  is  allied  to  ^c^am^*^,  which 
has  similar  basal  cinclidae,  but  the  latter  has  a  low  growth,  spreading 
to  a  great  extent  laterally,  and  the  tentacles  are  short  and  imperfectly 
retractile,  while  the  base  has  the  power  of  forming  a  tough  pelicle  to 
extend  the  aperture  of  the  shell ;  its  base  also  extends  around  the 
aperture  in  two  broad  lateral  lobes,  which  unite  where  they  come  in 
contact,  giving  the  body  an  annular  form.  To  this  genus  belong  sev- 
eral undescribed  species  from  the  Pacific  Islands,  with  the  following, 
and  perhaps  other,  described  species. 

C.  decorata  (Drayton  sp.),  PL  3,  fig.  24.     Honden  I.,  in  lagoon. 

C.  tricolor  (Lesueur  sp.).     West  Indies. 

C.  bicohr  (Les.  sp.)     West  Indies. 

0.  Egletei  (Adamaia  Eglelea  D.  and  M.),  Supl.,  PI.  vi,  fig.  17.    St  Thomas,  W.  I. 

G.fuaca  (Quoy  and  Gaim.,  Astrolabe,  p.  145,  PL  11,  fig.  8  and  9).    Amboinia. 

C.  t  polypus  (Forskal  sp.).     Red  Sea. 

Calliaotls  variegata  VemU,  sp.  nov. 

Base  broadly  expanded,  adhering  to  shells,  the  edge  thin  and  spread- 
ing. Column  broad,  moderately  elevated  in  expansion,  when  con- 
tracted forming  a  low  cone,  usually  rounded  at  summit.  Surface  in 
alcoholic  specimens  closely  wrinkled  transversely  and  minutely  corru- 
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gated  on  the  upper  parts,  or  sometimes  cancellated,  or  covered  with 
reticalated  wrinkles  with  elevated  interspaces,  smoother  near  the  edge 
of  base,  where  it  is  radiated  with  conspicuous  dark  lines  of  unequal 
length,  corresponding^  to  internal  chambers,  and  alternating  with  nar- 
rower light  lines,  corresponding  to  the  lamellaB ;  the  edge  orenulated. 
CinclidsB  at  about  '25  or  '30  inch  from  the  q^^q  of  the  base,  forming  a 
circle  of  about  24,  rather  distant,  conspicuous,  perforated  verruc», 
often  with  another  more  or  less  complete  circle  a  short  distance  below, 
in  which  the  cinclidae  correspond  in  position  with  the  upper  ones,  but 
appear  to  be  smaller.  Acontia  pink,  long,  and  fine,  protruded  freely 
both  from  the  month  and  cinclidae.  Tentacles  slender,  of  moderate 
length,  "  arranged  in  four  series  (24-24-96)." 

Column  '^  marked  at  base  with  light  purplish  brown  spaces,  sepa- 
rated by  97  olive-brown  lines,  extending  '26  to  '60  inch  from  edge  of 
base ;  above  these  a  row  of  24  white  perforated  spots  "  (cinclidie) ; 
rest  of  column  "  mainly  olive-brown,  striped  with  six  longitudinal 
bands  of  dark  pink,  which  are  sometimes  divided  so  as  to  form  six 
pairs  of  bands.  Mouth  small,  when  open  pinkish  yellow,  surrounded 
by  a  white  space  marked  with  dark  radiating  lines ;  followed  by  a  cir- 
cle of  dark  brown,  marked  with  12  narrow  white  rays ;  then  follows  a 
circle  of  dark  brown,  marked  with  24,  minute,  white  spots ;  then  a 
narrow  space  with  12,  nearly  equal,  alternating  dark  and  white  bands, 
opposite  to  which  the  tentacles  are  mainly  of  corresponding  tint ; 
sometimes  all  the  tentacles  have  white  tips,  the  rest  light  brown ; 
sometimes  all  are  surrounded  with  alternating  dark  and  light  bands. 

The  largest  specimens  are  about  2  inches  broad. 

Panama  Bay,  dredged  in  2  to  6  fathoms,  attached  to  large  shells 
occupied  by  hermit-crabs, — ^F.  H.  Bradley. 

This  species  is  closely  allied  to  C,  decorata  Drayton,  sp.,  with  which 
it  agrees,  to  a  considerable  extent,  in  its  pattern  of  coloraticm. 

Sagartia  Gosse. 

Oribrina  {pa/ra)  Bhr ,  OoralL,  rothen  Meeres,  p.  40,  1834. 

Sagartia  (pars)  Gosae,  Trans.  Liim.  Soc ,  xxi,  p.  274,  1855 ;  Aotin.  Brit,  p.  25  and 

122,  1860. 
ParacHa  {para\  Edw.  and  Haime,  CJorall.,  i,  p.  248,  1857. 

Column  very  changeable  in  form,  usually  elevated  and  pillar-like  in 
full  expansion.  Base  and  disk  only  moderately  enlarged.  Walls 
smooth  or  nearly  so,  often  with  small  retractile  suckers  on  the  upper 
part  Cinclidae  not  elevated,  inconspicuous  when  closed,  scattered 
over  the  surface.   Acontia  usually  abundant.    Tentacles  rather  numer- 
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0U9,  near  the  margin,  long  and  slender ;  one  in  the  line  with  the  longer 
diameter  of  the  mouth  is  often  capable  of  great  elongation. 

It  seems  necessary  to  restrict  this  genus  to  the  group  considered 
typical  by  Gosse,*  with  which  the  "  rather  less  typical  group,"  to 
which  he  gives  the  subgeneric  name,  Thoe^  and  some  other  forms,  may 
also  be  united. 

Sagartia  impatiens  Crosse. 

AeHnia  impoHens  (Couthouj  MS.)  Drajton,  op.  cit,  p.  136,  PL  3,  fig.  13,  1846. 
ParacHa  impcUiens  Edw.  and  H.,  Ck>ralL,  i,  p.  248,  1857. 
Sagartia  impatiens  Gosse,  Actin.  Brit,  p.  38,  1860. 

Column  "  nearly  cylindrical,  1  to  1*6  inches  in  diameter  and  height) 
sometimes  very  much  elongated  and  writhing.  Sides  smooth,  but 
somewhat  corrugate-striate,  and  above,  color  delicately  tessellated. 
Base  sparingly  dUated.  Tentacles  subequal,  an  inch  long,  stout,  sub- 
ulate, in  2  series.     Mouth  prominent,  with  8  lobes  within. 

The  body  has  nearly  a  flesh-color,  except  near  the  summit,  where 
it  is  finely  chequered  with  green ;  the  tentacles  and  disk  are  deep 
crimson;  the  mouth  has  a  small  opening  and  a  pale  yellow  color." 

Orange  Harbor,  Terra  del  Fuego,  in  tide-pools  among  the  crevices 
of  rocks,— U.  S.  ExpL  Exp. 

Sagartia  lineolata  VemU. 

Actinia  Hneolata  (Oouthouy  Ma)  Drayton,  op.  cit  p.  137,  PL  3,  fig  22,  1846. 
ParacHa  lineolata  Edw.  and  H.,  Corall.,  i,  p.  248,  1867. 

Colunm,  as  observed  in  imperfect  expansion,  forming  a  low,  de- 
pressed, rounded  cone,  in  contraction  nearly  flat ;  sides  smooth,  verti- 
cally lined  with  brown.  Tentacles  24,  in  2  series,  6  to  8  lines  long, 
rather  stout.  Disk  small,  radiated  with  whitish  lines.  Mouth  small, 
not  prominent,  circular,  retaining  its  circular  form  even  in  contraction ; 
its  margin  with  convex  folds  corresponding  with  the  tentacles. 

Colunm  pale  ochre,  on  which  are  disposed  a  number  of  longitudinal 
lines  of  an  amber-color,  arranged  regularly,  "  a  broader  one  alterna- 
ting with  two  narrower,  so  as  to  leave  between  each  of  the  broader 
lines  three  ochreous  ones  of  the  same  width."  Near  the  base  the 
colors  are  fainter,  giving  the  appearance  of  an  indistinct  zone.  Ten- 
tacles pale  flesh-color.  Disk  purplish  brown,  with  flesh-colored  lines 
extending  from  the  base  of  the  tentacles  nearly  to  the  centre.  Diam- 
eter from  '5  to  1*5  inches,  rarely  more  than  '5. 

Forge  Cove,  near  Orange  Harbor,  Terra  del  Fuego,  on  small  stones 
just  below  low-water  mark, — ^J.  P.  Couthouy,  U.  S.  ExpL  Exp. 

*  Actinologia  Britannioa,  p.  122. 
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This  species  is  said  to  be  very  active,  frequently  changing  its  posi- 
tion, and  keeping  its  tentacles  actively  in  motion.  The  young  were 
observed  in  several  instances  to  be  ejected  from  the  mouth. 

Sagartia  crispata  Vemii  sp.  nov. 

Actinia  crispata  Bradley,  MS. 

Base  broadly  expanded.  Column,  as  observed,  in  expansion  subcyl- 
indrical  and  rather  low,  but  little  higher  than  broad.  Edge  of  disk 
deeply  undulated  or  frilled.  Tentacles  numerous,  very  small,  in  about 
two  rows,  close  to  the  edge,  the  outer  row  smallest.  Acontia  nume- 
rous and  fine,  emitted  freely.  Column  light  brown  above,  below  mark- 
ed with  dark  olive-brown  lines  and  numerous  white  blotches  on  a  light 
brown  ground-color ;  inner  tentacles  dark  brown,  tipped  with  yellow, 
brown,  and  white ;  outer  row  light  brown,  with  white  tips.  Diameter 
of  base  1  inch ;  of  column  '5  ;  height  of  column  1  inch. 

Panama  Bay,  dredged  in  4  to  6  fathoms,  on  a  large  murex  {PhyUo- 
notus),—F.  H.  Bradley. 

Sagartia  carcinophila  VerrUi,  sp.  nov. 

Base  expanded ;  column  elongated,  pillar-like,  or  subcylindrical,  in 
full  expansion ;  capable  of  contracting  to  a  slightly  convex  disk.  Ten- 
tacles in  two  or  three  rows  at  the  edge  of  disk  (not  seen  in  full  expan- 
sion), rather  short  and  blunt. 

Column  "olive-brown,  marked  with  24  white  longitudinal  lines, 
alternating  at  the  base  with  a  pair  of  short  white  lines  in  each  inte^ 
space ;  tentacles  same  color  with  the  body,  but  slightly  lighter,  marked 
near  the  tip  with  two  oval  spots  of  dark  greenish  brown." 

Diameter  '6  of  an  inch;  height  about  1  inch. 

Panama  Bay,  dredged  in  3  or  4  fathoms,  adhering  to  the  carapax  of 
a  Hepatus-like  crab  {Sepatella  arnica  Smith), — F.  H.  Bradley. 

Sagartia  Panamensis  VerrUi,  sp.  nov. 

Column  very  extensible,  expanding  to  edge  of  disk,  fiesh-colored, 
translucent,  showing  the  internal  lamellae.  Disk  rather  broad,  *15  of 
an  inch  in  diameter.  Tentacles  at  the  edge  of  the  disk,  marked  with 
alternate  bands  of  dark  brown  and  white. 

Panama,  east  reef,  on  rocks  above  half-tide, — ^P.  H.  Bradley. 

Sagartia  Bradleyl  Vemii,  sp.  nov. 

Column  rather  short,  -36  of  an  inch  in  diameter.  Tentacles  as  long 
as  the  diameter  of  the  disk,  placed  on  its  edge,  in  about  three  rows  of 
nearly  equal  length ;  the  inner  row  of  12,  a  little  longer. 
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Column  greenish  brown  ;  tentacles  greenish  brown,  the  outer  ones 
lighter.  In  other  specimens,  supposed  to  be  of  the  same  species,  the 
colxmin  is  "  flesh-color  to  olive,  base  of  tentacles,  especially  outer  ones 
often  colored  white  or  pale  yellow,  occasionally  with  irregular,  small, 
transverse,  white  or  straw-colored  spots  on  the  brown  tentacles." 

Panama,  south  reef,  near  half-tide  mark  among  stones, — F.  H. 
Bradley. 

The  specimens  in  alcohol  are  broader  than  high ;  the  tentacles  ob- 
tuse, not  retracted ;  the  column  with  strong  longitudinal  sulcations. 

Sagartia  nivea  VemU, 

Actinia  nivea  Lesson,  Voyage  Coquille,  p.  81,  PL  iii,  fig.  8,  1832,  Plates,  1826,  (non 

S.  nivea  Gosse  =  S.  Oossei  Verrill). 
Actinia  f  nivea  Edw.  and  H.,  CoralL,  i,  p.  247,  1867. 

Very  changeable  in  form,  often  subconical,  subcylindrical,  or  vase- 
shaped,  or  the  upper  portion  of  the  column  may  be  withdrawn  into 
the  lower  by  an  infolding  of  the  walls  near  the  summit  ;*  surface  very 
smooth,  very  soft  to  the  touch,  marked  with  longitudinal  sulcations. 
Mouth  small,  roundish  oblong,  with  a  semicircular  fold  at  each  end. 
Tentacles  very  numerous,  crowded  at  the  margin,  rather  long,  fine  and 
slender.  Color  blubh  white,  often  more  or  less  mottled  with  light 
brownish. 

Height  1  to  1*25  inches,  in  expansion ;  diameter  '6  to  '76  ;  length  of 
tentacles  '26  to  '40. 

Paita,  Peru,  very  common,  found  by  thousands  fixed  upon  the  piles 
of  the  wharf  in  front  of  the  city, — Lesson ;  Callao,  Peru,  in  vast  num- 
bers, in  the  interstices  among  DiscincBy  Balani^  etc.,  adhering  to  the 
bottom  of  an  old  vessel, — F.  H.  Bradley. 

Several  thousand  specimens  were  obtained  by  Mr.  Bradley,  and  are 
in  excellent  preservation,  many  of  them  with  the  tentacles  expanded. 
These  appear  to  belong  to  Lesson's  species,  but  this  cannot  be  posi- 
tively affirmed.  Most  of  these  are  small,  but  some,  even  in  partial 
contraction,  are  1 J  to  2  inches  long ;  'b  to  '75  in  diameter ;  the  tenta- 
cles "5  of  an  inch  long,  when  least  contracted.  The  surface  is  smooth, 
or  finely  wrinkled  transversely,  the  integument  thin  but  firm,  often 
showing  the  internal  lamellae.  The  tentacles  are  very  numerous, 
crowded,  long  and  slender.  Color  of  column  white ;  tentacles  in  alter- 
nating clusters  of  whitish  and  dull  bluish,  in  the  alcoholic  specimens. 

*  I  have  also  observed  this  habit  in  S.  modeata  Y.,  from  Long  Island  Sound,  and 
'in  other  spedes. 


Digitized  by 


Google 


486  Verrill,  Notes  on  Hadiata. 

As  the  name,  niveau  is  preoccupied  by  this  species,  I  propose  for  the 
Sagartia  nivea  Gosse,  of  Great  Britain,  the  name,  Sctgartia  Oossei^  m 
honor  of  its  discoverer. 

Sagartia  Lessonii  Verriu. 

Actinia  bicohr  Lesson,  op.  cit,  p.  78,  PL  iii,  fig.  3, 1832,  Plates,  1826,  (non  A.  bkolor 

Lesueur,  1817). 
AcHnia  (f)  bicolor  Edw.  aud  H.,  CJoralL,  i,  p.  246,  1867. 

Column  vase-shaped,  higher  than  broad,  contracted  above  the  base 
and  then  gradually  enlarging  to  the  disk,  surface  smooth,  mouth  small, 
with  a  slightly  thickened  border ;  disk  radiated*  Tentacles  in  two 
series,  crowded  at  the  margin,  moderately  long,  slender,  nearly  equal 
Color  of  column  snow-white ;  of  tentacles  emerald-green. 

Height  in  expansion  about  1  25  ;  diameter  of  colunm  *75 ;  across 
expanded  tentacles  riO ;  length  of  tentacles  '35  to  '40  of  an  inch. 

Near  Paita,  Peru,  very  common, — Lesson. 

This  species  appears  to  be  closely  allied  to  the  preceding  and  may 
prove  to  be  identical  when  reexamined. 

Sagartia  (?)  Peruviana  VemiL 

AcHnia  Peruviana  Lesson,  op.  cit,  p.  76,  PL  ii,  fig.  3,  1832,  Plates,  1826. 
AcHnia  t  Peruviana  Edw.  and  U.,  CoralL,  i,  p.  246, 1857. 

Column  sub-cylindrical,  enlarging  from  the  base  to  the  summit ; 
surface  smooth,  sulcated  near  the  base.  Disk  flat,  dilated,  mouth  large, 
oblong,  with  swollen  lips.  Tentacles  in  two  series,  of  moderate  length, 
subequal,  round  and  somewhat  swollen  at  base,  attenuated  toward  the 
end,  which  is  acute. 

Color  of  column  bright  light  green,  the  folds  between  the  sulcations 
near  the  base  brownish ;  mouth  flesh-color ;  disk  clear  pale  green,  with 
regular,  fine,  radiating  lines  of  brown  ;  tentacles  rosy  white. 

Height  in  expansion  1'76  ;  diameter  at  base  I'lO  ;  at  summit  1*40; 
length  of  tentacles  '60  to  '10  of  an  inch. 

Paita,  Peru,  in  crevices  of  rocks  and  buried  in  sand,  common, — 
Lesson. 

Sagartia  (?)  nymphsea  VemiL 

AcHnia  nymphcBa  Drayton,  op.  cit,  p.  146,  PL  4,  fig.  33,  1846. 
ParaeHs  (f)  nymphcsa  Edw.  and  H.,  Oorall,  i,  p.  252, 1857. 

Column  smooth,  dilated  above  and  below,  margin  of  base  orenate, 
sides  with  corresponding  vertical  lines.  Tentacles  stout,  in  8  series 
slender,  mouth  a  little  prominent,  and  a  sixth  of  an  inch  long.  In 
contraction  the  form  is  a  low  truncated  cone.    Column  whitish,  marked 
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with  vertical,  pale  ochreous  lines,  1*5  lines  apart;  disk  pale  pur- 
plish ;  tentacles  yellow. 

Height  -68  of  an  inch ;  breadth  of  disk  and  base  1 ;  length  of  ten- 
tacles -16  to  -20. 

Valparaiso,  Chili, — U.  S.  Expl.  Expedition. 

Sagartia  (?)  rubus  VerrfiL 

AcHnia  rubus  Drayton,  op.  cit,  p.  147,  PL  4,  fig.  34,  1846. 
Paractia  rubus  Edw.  and  H.,  CoralL,  i,  p.  249,  1857. 

Column  small,  smooth,  dilated  above  and  below,  base  crenated,  sides 
with  interrupted  vertical  lines.  Tentacles  short,  in  2  series,  mouth  a 
little  prominent,  about  a  sixth  of  an  inch  long.  Color  of  column  ash- 
brown,  vertically  marked  with  slate-colored,  dotted  lines ;  tentacles 
white ;  disk  rich  purple ;  mouth  the  same,  except  that  the  opening  is 
whitish. 

Height  '15  of  an  inch ;  diameter  at  base  and  disk  1 ;  length  of  ten- 
tacles about  *20. 

Valparaiso,  Chili,— U.  S.  Expl.  Exp. 

This  species  is  very  near  the  last,  if  not  identical,  which  is  quite 
probable.  The  principal  diflferences  are  in  color  and,  apparently,  in 
the  number  and  length  of  the  tentacles,  which  appear  to  be  longer 
and  fewer  in  this  form. 

Several  other  undescribed  species  of  Sagartia  are  known  to  occur 
on  different  parts  of  the  coast.  One  species  from  Panama  is  remark- 
able for  the  thinness  and  transparency  of  its  walls  when  preserved  in 
alcohol  It  grows  to  a  considerable  size,  some  of  the  preserved  spe- 
cimens being  1  '5  inches  high  and  1  in  diameter. 

Other  species  were  collected  at  the  Gulf  of  Georgia  and  well  figured 
by  Mr.  A.  Agassiz,  several  years  ago. 

NemactiS  Bdw.  and  Haime,  op.  dt,  p.  282,  1867. 
Actmia  {pars)  Dana,  Zoophytes,  1846. 

Margin  of  the  disk,  outside  of  the  bases  of  the  tentacles,  surrounded 
by  a  single  circle  of  bright  colored,  rounded  tubercles.  Acontia  long 
and  slender,  protruded  from  the  mouth,  2LJid perhaps  from  lateral  pores. 

The  authors  of  this  genus  give  as  one  of  its  characters  "  pores  situ- 
ated near  the  border  of  the  disk," — a  character  which  may  possibly 
exist,  but  of  which  there  is  no  proo£  In  Drayton's  figures  acontia 
are  represented  as  protruding  from  the  mouth,  which,  if  carelessly  ob- 
served, might  appear  to  be  figured  as  coming  from  the  sides,  but  in 
the  description  of  A.  primula  we  find  it  stated  that  "  the  threads  pass- 

TRANa  CoNNBonouT  AoAD.,  Vol.,  I.  62  Maboh,  1869. 
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ing  from  its  mouth  are  the  spermatic  cords,  which  are  often  protruded 
in  a  relaxed  or  exhausted  state  of  the  animal." 

NsmactiS  primula  Edw  and  Haime  loc.  cit 
Actinia  primuia  Drayton,  op.  cit,  p.  134,  PI.  2,  fig.  12  to  15,  1846. 

Small,  scarcely  an  inch  high  and  broad,  slightly  dilated  above  and 
below.  Tentacles  short,  2  or  3  lines  long,  slender,  arranged  in  3 
series.  Mouth  somewhat  prominent,  '33  of  an  inch  long.  Column 
with  vertical  colored  lines,  which  are  often  interrupted. 

One  variety  has  a  flesh-colored  column,  with  many  dark  orange,  par- 
allel vertical  lines ;  tentacles  white  at  base,  tips  orange ;  disk  yellow- 
ish brown;  mouth  pale  flesh-color;  tubercles  and  margin  of  disk 
green.  Another  is  pink  at  base,  bright  green  above,  with  vertical 
dotted  lines  of  carmine  ;  disk  carmine ;  tentacles  bright  yellow  ;  mar- 
ginal tubercles  dull  green.  In  another  the  outer  tentacles  are  white, 
the  rest  red ;  disk  and  mouth  light  blue ;  tubercles  white.  A  fourth 
variety  is  white,  clouded  with  pink  and  green,  dotted  with  crimson ; 
outer  tentacles  white,  the  rest  brilliant  carmine ;  disk  pale  lake  ;  mar- 
ginal tubercles  green. 

Shores  of  San  Lorenzo  L,  in  tide  pools, — U.  S.  Expl.  Expedition. 

Nemactis  DraytOUii  Edw.  and  Haime,  op.  cit,  p.  282. 
AcHrUa  primula  (pars)  Drayton,  op.  cit,  p.  135,  PI.  2,  fig.  16,  1846. 

Form  and  general  appearance  as  in  the  preceding,  "  with  prominent 
green  tubercles  but  no  distinct  tentacles."  Column  pale  bluish,  with 
vertical  brown  lines.  Disk  bluish  white,  with  brown  radii ;  mouth 
reddish. 

San  Lorenzo, — ^U.  S.  Expl.  Expedition. 

Nemaotis  (?)  Chilensis  Verriu. 

Actinia  ChUenais  Lesson,  Voyage  Ooquille,  p.  76,  PL  2,  fig.  5,  1832. 
DysacHa  Ghilenm  Edw.  and  H.,  op.  cit,  p.  262,  1867. 

Column,  as  figured,  subcorneal,  decreasing  in  size  from  the  base  up 
ward,  marked  with  vertical  sulcations.  Disk  of  moderate  size,  radi- 
ated. Mouth  rather  large,  oblong.  Tentacles  of  moderate  lengtJi, 
slender,  subulate,  arranged  in  one  row  around  the  margin,  about  50 
in  number.  Fourteen  very  long,  slender,  filiform,  snow-white  organs, 
apparently  acontia,  are  represented  as  emerging  from  the  margin  out- 
side of  the  true  tentacles.     No  marginal  tubercles  are  figured. 

Color  of  column  light  green,  with  vertical  lines  of  dark  green ;  disk 
pinkish  with  darker  radii ;  tentacles  orange,  tinged  with  crimson. 

Height  nearly  1  inch;  diameter  125  ;  length  of  tentacles  '35  to  "50; 
of  filiform  organs  1*5. 
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Bay  of  Talcahuano,  Province  of  Concepcion,  Chili,  in  crevices  of 
rocks  where  the  waves  break  with  force,  at  the  entrance ;  also  upon  the 
shores  of  Quiriquine  Island, — Lesson. 

The  position  of  this  species  is  still  uncertain.  The  filiform  organs, 
represented  in  the  figure,  were  regarded  as  an  outer  series  of  longer 
tentacles  by  Edw.  and  Haime.  They  have,  however,  much  greater 
resemblance  to  acontia  in  length  and  slenderness,  as  well  as  in  color 
and  irregular  number.  The  general  appearance  is  that  of  a  Sagartian, 
but  as  no  marginal  tubercles  are  described  or  figured,  it  may  not 
belong  to  Nemactls^  but  in  the  state  of  expansion  represented  the 
tubercles  might  be  concealed  from  view. 

Sub-family,  PHBixixiE  VerriU. 

Proceedings  Essex  Inst,  v,  p.  324,  1868. 

Colunm  elongated,  covered  with  a  thickened,  persistent,  epidermal 
deposit,  except  that  near  the  margin,  and  sometimes  close  to  the  base, 
the  surface  is  naked  and  may  be  retracted  within  the  thickened  por- 
tion. Acontia  very  few  and  seldom  emitted, — perhaps  entirely  want- 
ing in  some  species. 

Phellia  Gosse. 

Annals  and  Mag.  Nat  Hist,  ser.  3,  vol,  ii,  p.  193,  1859;  Aotin.  Britannica,  p.  134, 
1860;  Verrill,  Proa  Essex  Inst,  v,  p.  326,  1868. 

Column  mostly  covered  with  a  persistent  epidermal  deposit  to 
which  particles  of  mud,  sand,  and  dirt  of  various  kinds  often  firmly 
adhere;  upper  portion,  near  the  margin,  naked,  smooth.  Margin 
simple,  not  tuberculate.  Tentacles  marginal,  in  moderate  numbers,  the 
outer  ones  usually  considerably  shortest.  Acontia  observed  only  in 
one  or  two  species,  few,  sparingly  emitted  firom  the  mouth,  and  from 
pores  near  the  base. 

Phellia  inomata  Vemii,  sp.  nov. 

Base  small,  not  dilated.  Column  when  contracted  obpyriform, 
when  expanded  obconic,  the  surface  covered  with  adherent  grains  of 
sand.  Disk  small,  wider  than  base.  Tentacles  small,  arranged  in  one 
row  at  the  margin.     Color  dirty  white  throughout. 

Height  '5  inch ;  diameter  of  base  '06  ;  of  disk  '12  of  an  inch. 

Panama  and  Pearl  Islands,  on  loose  shells  in  4  or  5  fathoms, — F.  H. 
Bradley. 

Phellia  ?  rubens  Vemii,  sp.  nov. 

Column  small,  subcylindrical,  "  mostly  covered  with  slime."  Ten- 
tacles numerous,  slender,  in  one  row,  "  raised  on  a  thin  expansion. 
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which  forms  a  wall  about  '12  of  an  inch  high  around  the  linear  mouth, 
length  equal  to  two-thirds  the  diameter  of  the  disk. 

Column  dull  red ;  tentacles  bright  scarlet.  Height  '50  to  '76 ;  diam- 
eter '26  of  an  inch. 

Zorritos,  Peru,  attached  to  a  Chama  in  4  fathoms, — F.  H.  Bradley. 

The  specimens  of  this  species  have  not  been  found  in  the  collection 
and  its  generic  characters  are  doubtful. 

Phellia  Panamensis  Vemii,  sp.  nov. 

A  large  species,  with  the  column  much  elongated,  subcylindrical, 
or  enlarging  upward,  capable  of  great  extension  or  of  contracting 
into  the  form  of  a  tall  cone  by  involving  the  summit ;  surface  entirely 
covered,  except  on  a  narrow  band  below  the  margin,  with  a  thick  and 
firm  mud-colored  epidermis,  which  is  thrown  into  fine,  close,  irregular 
wrinkles,  the  intervening  spaces  appearing  like  small,  irregular  papil- 
IflB.  Naked  space  below  the  margin  smoothish  in  full  expansion,  more 
or  less  corrugated  and  with  papilliform  wrinkles  in  partial  contraction. 
Tentacles  about  96  in  number,  the  12  inner  ones  large  and  stout,  much 
larger  than  the  others,  which  decrease  gradually  in  size  to  the  outer 
ones,  which  are  quite  small  and  crowded  at  the  margin.  In  dissecting 
a  large  specimen,  it  was  found  that  the  12  septa  corresponding  to  the 
12  large  inner  tentacles,  are  much  larger  than  the  others,  with  the 
inner  edges  strongly  thickened  and  muscular,  and  bear  the  large  con- 
voluted ovaries  throughout  nearly  their  whole  length,  while  the  inter- 
vening small  septa  are  very  narrow,  not  thickened,  and  bear  no  sexual 
organs.  Color  in  life  unknown.  In  alcohol  the  column  is  mud-colored, 
except  near  the  margin,  where  it  is  white.  Height  of  the  largest 
specimen,  partly  contracted  in  alcohol,  3  inches ;  diameter  1.  Another 
specimen  is  3  inches  high  and  *5  in  diameter. 

Panama,— F.  H.  Bradley. 

This  large  and  fine  species  is  known  only  from  alcoholic  specimens, 
most  of  which  have  the  disk  and  tentacles  expanded. 

Phellia  arotioa  Venin. 

Proc.  Essex  Inst,  vol  v,  p.  32S,  1868. 

Arctic  Ocean,  north  of  Behring's  Straits,  in  80  fathoms, — North 
Pacific  ExpL  Expedition. 

This  species  grows  to  a  pretty  large  size,  and  is  remarkable  for 
having,  in  the  only  specimen  seen,  peculiar  ova-like  bodies  imbedded 
in  the  surface  of  the  column. 
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Subfamily,  AcnNiN-«  VerrilL 

AcHniadcB  (faniily)  Gk>es6,  Annals  and  Mag.  Nat  Hist ,  vol  i,  p.  416,  1858. 
AetiniadiB  and  Ant?iead(jB  (families)  Gosse,  Aotin.  Brit,  p.  171  and  148,  1860. 
Adinina  and  AntheincB  (subfamilies)  Yerrill,  Proa  Essex  Inst,  v,  p.  321  and  322, 
1868. 

Column  smooth,  or  nearly  so,  sometimes  sulcated  vertically.  Wall 
imperforate  and  destitute  of  verruc©  and  suckers.  No  acontia.  Mar- 
gin with  or  without  colored  tubercles.  Tentacles  usually  numerous, 
long,  mostly  contractile,  sometimes  non-retractile. 

The  existence  of  numerous  forms  combining  the  characters  of  ^c- 
tinia  and  ArUhea  {Anefnonia)  appears  to  require  the  union  of  these 
seemingly  very  diverse  genera  into  one  subfamily. 

Owing  to  the  difficulty  in  ascertaining  the  existence  of  acontia  and 
lateral  pores  in  preserved  specimens,  some  species  referred  to  the  /Sa- 
gartinoB  may  belong  here,  while  some  of  the  species  referred  here  may 
belong  to  Sagartia, 

Paractis  Edw.  and  Haime,  op.  dt,  p.  248,  (restricted). 

Column  smooth,  imperforate.  Tentacles  retractile;  no  marginal 
tubercles. 

This  genus  was  established  for  numerous  species  supposed  to  have 
these  characters,  but  as  most  of  them  were  known  only  by  figures  and 
descriptions,  many  species  were  wrongly  placed  in  it.  Thus  of  19 
species  referred  to  the  genus,  some  of  them  doubtfully  however,  by 
Edwards  and  Haime,  at  least  12  appear  to  be  Sagartians,  and  most  of 
the  others  are  of  doubtful  affinities. 

Whether  a  genus  having  the  characters  assigned  to  this  really  ex- 
ists, may,  therefore,  be  reasonably  doubted.  But  as  species  occur 
which  apparently  agree  with  the  diagnosis  and  cannot  well  be  referred 
elsewhere,  it  may  be  best  to  place  them  provisionally  in  this  genus, 
until  better  known. 

Paractis  (?)  nobilis  Vemii,  sp.  nov. 

Column  changeable  in  form,  subcylindrical  or  somewhat  elongated 
and  pillar-like  in  expansion,  capable  of  contracting  to  the  form  of  a  low 
cone.  Surface,  in  preserved  specimens,  smoothish  in  expansion,  when 
partly  contracted  the  lower  part  of  the  column  is  covered  with  close, 
deep,  transverse  wrinkles,  becoming  more  irregular  and  reticulated 
above,  the  upper  part  with  about  48  vertical  raised  folds  or  wrinkles, 
which  by  contraction  are  bent  in  a  zigzag  manner.  Margin  with  a 
distinct  fold,  crenated  by  the  vertical  folds.  Tentacles  of  moderate 
size,  about  48  in  number. 
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Height  about  1  inch,  when  partially  contracted  in  alcohol ;  diame- 
ter '5  to  1  inch. 

Panama, — F.  H.  Bradley. 

The  following  description,  which  is  unaccompanied  by  numbered 
specimens,  probably  refers  to  this  species.  "  Body  large,  1-5  inches  in 
diameter;  the  column  fluted,  with  48  vertical  sulcations,  correspond- 
ing to  lobes  of  the  base  and  disk.  Base  2  inches  in  diameter.  Disk 
broad,  with  wrinkled  flutings  coiTCsponding  with  the  tentacles ;  mouth 
small.  Tentacles  48,  in  two  series  of  24  each,  slender,  1*5  inches  long. 
Color  of  column  red ;  tentacles  olive-brown,  with  a  light  streak  up 
the  inner  side ;  mouth  surrounded  by  24  rays  of  alternating  greenish 
and  reddish  brown,  running  to  the  tentacles.  Grows  to  a  large  size. 
Specimens  were  seen  3  inches  across  the  disk,  others  were  reported  as 
large  as  6  inches." 

Panama,  on  northeast  reef,  at  three-quarters  tide, — F.  H.  Bradley. 

EpiactiS  Verrill,  gen.  nov. 
Integument  firm.  Column  subcylindrical,  capable  of  involving  the 
summit  and  contracting  into  a  hemispherical  form,  with  a  distinct  sub- 
marginal  fold  or  "  parapet,"  separated  from  the  tentacles  by  a  narrow 
fosse ;  surface  smoothish,  in  contraction  reticulately  wrinkled.  Near 
the  base  it  is  surrounded  by  a  circular  wrinkle  or  depression,  upon 
which  there  are  borne  a  variable  number  of  young,  of  various  sizes, 
appearing  as  if  originating  from  surface  buds,  but  possibly  produced 
from  ova  attached  in  this  place  to  the  skin.  These  young  may  be  re- 
moved without  rupture  of  the  integument,  although  they  adhere  quite 
firmly  and  leave  a  depression  in  the  surface  of  the  skin,  but  there  are 
no  apparent  lateral  openings  in  the  walL  Tentacles  numerous,  about 
60,  in  preserved  specimens  short  and  thick,  arranged  in  several  rows, 

Epiactis  prolifera  VemU,  sp.  nov. 

Base  dilated,  crenulate.  Column  in  contraction  hemispherical  or 
subconical,  broader  than  high ;  surface  with  fine  reticulated  wrinkles 
above,  near  the  base  transversely  wrinkled,  the  uppermost  of  these 
wrinkles  more  marked  and  bearing,  in  all  except  very  small  specimens, 
a  circle  of  young  of  various  sizes,  which  vary  in  number  from  very 
few  up  to  30  or  40.  When  most  numerous  they  are  closely  crowded, 
somewhat  in  two  rows.  Parapet  well  marked,  its  edge  rises  into 
slight  ridges  between  vertical  wrinkles.  Tentacles  in  alcoholic  speci- 
mens short,  stout,  obtusely  rounded  at  the  end,  about  50  in  number 
in  the  larger  specimens,  and  apparently  arranged  in  several  rows  and 
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somewhat  scattered  on  the  disk.  Color  of  column,  in  alcohol,  yellow- 
ish brown ;  the  lateral  buds  or  young,  white. 

Height  of  the  largest  specimens,  in  contraction,  '4  inch ;  diameter 
of  base  '5 ;  length  of  tentacles  •!  ;  diameter  of  lateral  buds  or  young 
•01  to  -08  of  an  inch. 

Puget  Sound, — ^Dr.  C.  B.  Kennerly. 

The  young  borne  upon  the  sides  give  this  Actinian  a  very  singular 
appearance,  and  are  very  remarkable,  since  nothing  of  the  kind  has, 
apparently,  been  previously  observed.  Whether  they  should  be  re- 
garded as  buds,  or  as  o^a  temporarily  attached  and  developed  in  this 
position;  I  am  unable  to  determine  from  the  preserved  specimens,  but 
in  either  case  they  appear  to  remain  attached  for  a  considerable  time 
and  probably  derive  nutriment  from  the  parent.  The  smallest  observ- 
ed have  already  6  small  tentacles  and  a  slightly  prominent  mouth ; 
the  greater  number  have  12  tentacles  and  a  small  protuberant  mouth ; 
the  largest  ones  are  nearly  all  entirely  contracted,  but  appear  to  have 
24  tentacles,  and  show  the  internal  radiating  lamellae  through  the  walls. 
In  contraction  these  young  are  nearly  hemispherical.  Specimens  less 
than  '25  of  an  inch  in  diameter  have  no  young  upon  the  sides. 

AnactiS  pictn  Ehr.,  Corall.  rothea  Meeres,  p.  45,  1834. 
AcHniapida  Lesson,  op.  cit,  p.  80,  PI.  3,  fig.  6,  1830. 

Column  depressed,  as  broad  as  high ;  surface  smooth,  green,  show- 
ing close  vertical  lines  of  darker  green ;  a  well  marked  fold  or  "  para- 
pet "  at  some  distance  from  the  tentacles,  the  intervening  space,  in  the 
figure,  appearing  like  a  part  of  the  disk.  "  Tentacles  short,  reddish 
brown ;  upon  the  flat  buccal  disk  is  a  reddish  zone,  covered  with  ovals 
of  orpiment-yellow,  placed  side  by  side,  and  touching  by  their  base, 
or  only  separated  on  the  sides  by  a  small  reddish  brown  ray." 

The  figure  shows  the  appearance  when  not  fully  expanded.  The 
buccal  disk  is  contracted  and  apparently  concealed  by  the  partially 
retracted  tentacles ;  outside  of  the  tentacles  (?)  there  is  a  broad  flat 
area,  bordered  outwardly  by  the  rounded  parapet,  and  having  a  light 
orange  ground-color,  with  18  i*adiating  bands  of  light  blue,  increasing 
in  width  outwardly,  each  one  bordered  on  both  sides  by  a  row  of  small 
black  spots,  and  with  a  circle  of  similar  small  spots  connecting  them 
together  at  the  outer  ends,  just  within  the  parapet. 

Diameter  about  1  inch ;  height  a  little  less. 

Paita,  Peru,  not  common, — Lesson. 

The  true  characters  and  the  position  of  this  species  are  very  doubtful 
It  may  belong  to  the  Sagartinoe^  near  Nemaciis  Draytonii^  or  it  may 
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be  allied  to  Aateractiay  the  figure  and  description  not  being  accurate 
enough  to  determine.  The  name,  An<icti8y  was  given  under  the  im- 
pression that  it  has  no  tentacles,  and  in  fact  it  is  not  certain  whether 
the  lines  in  the  central  part  of  the  figure  are  intended  to  represent 
tentacles  or  lines  on  the  disk. 

Sub-order,  ZOANTHACEA  VerriU. 
Proceedings  Essex  Inst.,  vol.  iv,  p.  147,  1865;  ditto,  vol  v,  p.  316,  1868. 

Polyps  mostly  compound,  increasing  by  budding,  permanently  at- 
tached by  the  base,  which  is  generally  small,  and  by  stolon-like  or 
membranous  expansions  from  which  the  buds  arise,  in  compound  spe- 
cies. Walls  but  slightly  muscular,  the  summit  capable  of  involution 
with  the  tentacles. 

In  all  the  species  of  this  suborder,  which  have  been  dissected,  pe- 
culiar flattened  organs,  having  a  curved  or  crescent-shaped  form  and 
a  transversely  striated  surface,  are  found  attached  to  the  principal  ra- 
diating lamellae,  near  the  base  of  the  stomach.  These  were  first  de- 
scribed and  figured  by  Lesueur,  who  called  them  "arcuated  organs" 
and  supposed  them  to  have  the  functions  of  a  liver.  Dana  described 
them  more  fully  and  supposed  that  they  might  be  branchial  organs. 
The  latter  view  seems  most  probable,  when  we  consider  the  character 
of  the  outer  integument  in  these  animals,  which  is  always  thick  and 
firm  and  often  indurated  by  adhering  grains  of  sand,-  thus  preventing 
it  from  acting  as  an  effectual  organ  of  respiration,  as  it  does  in  most 
ActinidcB,  Nor  is  this  want  supplied  by  large  tentacles,  or  by  branch- 
ing tentaculiform  organs  seen  in  many  Actinians,  Therefore  there 
appears  to  be  a  necessity  for  some  special  branchial  organs,  but  care- 
ful examinations  of  living  or  fresh  specimens  can  alone  determine 
positively  whether  the  "  arcuated  organs  "  are  of  this  nature. 

This  group  appears  to  include  three  families:  Zoanthidce^  in  which 
the  buds  arise  from  basal  stolons  or  membranes ;  Bergidoe^  in  which 
the  stolons  arise  from  the  sides  above  the  base ;  and  Orinidoe^  which 
remain  simple  and  have  tubular  openings  upon  the  disk,  through 
which  thread-like  organs  (aoontia  ?)  are  said  to  be  emitted.  Perhaps 
the  simple  forms  referred  to  laaura  or  Hughea  may  be  admitted  as  a 
fourth  family  when  more  fully  studied,  but  at  present  no  sufficient 
characters  can  be  given,  since  all  Zoanthidce  must,  at  first,  be  simple. 

The  genus  Sphenopua^  referred  to  this  group  by  Gray,  is  a  free  form 
and  appears  to  be  more  closely  allied  to  EdiJoardsia, 
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Family,  Zoanthid^  Dana. 

Zoanthina  (family)  Elir.,  Corall.,  des  rothen  Meeres,  p.  45,  1834. 

ZoanthtJKB  (subfamily)  Edw.  and  H.,  (yoralL,  i,  p.  '298,  1857  j  (pars)  Duch.  and  Mich., 

op.  cit,  p.  49,  1860. 
ZoarUhidcB  (family)  Dana,  Zooph.,  p.  417,  1846;  Gosse,  Actin.  Brit.,  p.  295,  1860; 

Verrill,  Mem.  Boston  Soc.  Nat  Hist,  i,  p.  34;  Proa  Essex  Inst,  v,  p.  316,  1868. 

Polyps  attached  by  the  base,  usually  compound,  the  buds  arising 
either  from  basal  stolons  or  broad  expansions.  Integument  either 
smooth  and  naked,  or  thickened  with  imbedded  and  firmly  adherent 
grains  of  sand. 

In  the  number  and  arrangement  of  the  internal  lamellsB  and  tenta- 
cles, this  family,  and  perhaps,  also,  the  entire  suborder,  departs  from  the 
ordinary  rule  among  Actinaria  and  Madreporaria,  The  tentacles  sel- 
dom appear  to  present  regular  cycles  in  multiples  of  six.  They  are 
ordinarily  arranged  in  two  alternating  circles,  each  having  the  same 
number,  which  is  often  an  odd  number,  the  entire  number  being,  there- 
fore, an  even  number,  and  the  new  tentacles  appear  to  be  introduced 
in  pairs  at  one  side  and  symmetrically  to  a  median  plane  passing 
through  the  odd  tentacles  and  the  longer  axis  of  the  mouth  and 
stomach. 

Mammillifera  Lesueur. 

Journal  Phil.  Academy,  vol.  1,  p.  178.  1817;  Ehr.,  op.  cit,  p.  86;  Duch.  and  Mich., 

OoralL,  des  Antilles  p.  61,  1860. 
PaJlythoa  (jpars)  Dana,  Zooph.,  p.  422,  1846;  Edw.  and  TIaime,  CoralL,  i,  p.  301, 1857. 

Compound,  increasing  by  buds  that  arise  from  broad,  membranous, 
basal  expansions,  which  at  times  may  become  in  some  parts  narrow  and 
more  or  less  linear,  covering  broad  surfaces  of  stones,  etc.  Polyps 
rather  low,  subcylindrical,  or  subcampanulate  with  a  narrow  base,  in 
contraction  forming  rounded  verrucse,  or  low  mammiform  promi- 
nences. Tissues  throughout  fleshy  and  smooth,  covered  with  mucus, 
but  not  agglutinating  sand. 

By  the  smooth  soft  tissue  of  the  polyps  and  basal  membranes,  this 
genus  is  more  nearly  allied  to  typical  ZoanthicSy  than  to  Podythoa 
(  Corticifera)y  which  has  its  integumentfl  thickened  by  a  layer  of  sand. 
From  2^anthti8  it  differs  mainly  in  having  smaller,  shorter,  or  more 
sessile  polyps,  and  in  the  tendency  to  form  continuous  basal  membranes, 
instead  of  linear  stolons,  but  the  latter  character  is  not  invariable  even 
in  the  same  species.  The  tentacles  are  usually  shorter  and  less  numer- 
ous. 

Tra^ns.  Connecticut  Aoao.,  Vol.  I.  63  March,  1869.    • 
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Mammillifera  DansB  Veniii. 

ZoaiUha  Danai  LeCoDte,  Pr«>c  Philad.  Acad.  Nat  Science,  v,  p.  320,  1851. 
Zoanthua  (MammiUifera)  Dana  Verrill,  Proa  Boston  Soa  Nat  Hist,  x,  p.  329, 1866. 

The  original  description  is  as  follows :  "  pallide  porpurascens,  ten- 
taculis  brevissimis,  crassitie  non  longioribus,  disco  viridi,  extrorsum 
purpurascente,  ore  parvo  purpureo-marginato,  tentaculis  externis  basi 
pallidis.     Diam.  disci  '26  unc." 

"  Remarkable  for  the  shortness  of  the  tentacula,  which,  when  fully 
extended,  are  scarcely  longer  than  the  diameter  of  their  base.  The 
disk  is  radiately  rugose,  brilliant  green,  margined  both  internally  and 
externally  with  purple.  The  root  is  broad,  the  animals  closely  asso- 
ciated, capable  of  extending  1  -25  inches." 

The  specimens  referred  to  this  species  form  broad  patches,  covering 
the  surface  of  rocks,  the  basal  expansion  being  mostly  continuous,  but 
occasionally,  in  some  parts,  taking  the  form  of  broad  irregular  sto- 
lons, rarely  linear  for  a  short  distance.  The  basal  membrane  and  sur- 
faces of  the  polyps  are  smooth  and  soft,  without  any  adhering  sand. 
The  polyps  in  preserved  specimens  are  closely  arranged,  but  usually 
not  so  crowded  as  to  be  in  contact,  and  vary  in  height  from  '2  to  '5  of 
an  inch ;  diameter  of  mature  polyps  is  usually  about  '2  of  an  inch.  Col- 
umn sub-cylindrical,  with  a  rounded  top  when  contracted,  or  low  and 
mammiliform.  Tentacles,  in  specimens  dissected,  46  to  64  in  number, 
in  two  regular  rows,  very  short,  thick,  and  obtuse,  in  the  largest  speci- 
mens in  two  alternating  rows  of  27  each.  Inside  of  the  bases  of  the 
inner  tentacles,  but  alternating  with  them,  are  27,  small,  oblong,  tuber- 
cles, which  are,  therefore,  opposite  the  outer  tentacles.  Disk  strongly 
radiated. 

In  the  interior  the  lamellae  are  arranged  bilaterally,  21  broad  ones 
bearing  the  peculiar  "  arcuated  organs  "  (branchiae  ?)  below  the  stom 
ach ;  in  the  spaces  between  each  pair  of  these  there  is  usually  one  nar 
row  lamella,  but  in  two  adjacent  spaces  on  one  side  there  are  three 
intervening  lamellse,  and  in  two  other  spaces,  placed  symmetrically  in 
respect  to  the  median  plane,  there  are  two  small  lamellae.  This 
arrangemant  is,  therefore,  nearly  the  same  as  in  M,  auricula,  as  fig- 
ured by  Lcsueur.*  It  would  appear,  therefore,  that  the  lamella  and 
tentacles  increase  by  pairs,  introduced  one  on  each  side  of  the  median 
plane  passing  through  the  longer  axis  of  the  mouth  and  stomach,  as 
observed  in  Arachna^tis  by  Mr.  A.  Agassiz.f 

♦  Journal  Philadelphia  Academy,  i,  PI.  viii,  fig.  3. 

f  Journal  Boston  Soa  Natural  History,  vol  vii,  p.  525,  1863. 
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The  branobiform  organs  are  dark  greenisb,  broad,  short,  strongly 
arched. 
Panama, — ^LeConte ;  Pearl  Islands,— F.  H.  Bradley. 

Mammillifera  nitida  Vorriii. 

Polyps  close  together  on  a  broad  basal  membrane,  rather  tall,  sub- 
cylindrical,  with  a  smooth  soft  surface ;  height,  of  preserved  specimens, 
•30  to  '40;  diameter  '12  to  '15  of  an  inch.  Tentacles,  in  the  specimen 
dissected,  54,  rather  long,  slender,  pointed.  Color,  in  alcohol,  dark 
greenish. 

Acajutla,  San  Salvador, — F.  II.  Bradley. 

The  slenderness  and  length  of  the  tentacles  will  distinguish  this 
species  from  the  preceding. 

Mammillifera  conferta  Vemu,  sp.  nov. 

Polyps  so  closely  crowded  upon  the  basal  membrane  that  they  are 
usually  in  contact  and  pressed  into  polygonal  forms.  Column  in  con- 
traction, low,  rounded,  mammilliform,  about  as  broad  as  high.  Sur- 
face smooth,  showing  the  internal  lamellfle  through  the  walls.  Tenta- 
cles, in  the  specimens  dissected,  about  64,  very  short,  like  small,  rounded 
papillae,  arranged  in  two  regular  series.  Color,  in  alcohol,  nearly 
white.  Height,  in  contraction,  -08  to  '12  ;  diameter  -10  to  '12  of  an 
inch. 

San  Salvador, — Capt.  J.  M.  Dow ;  Acapulco, — A.  Agassiz. 

This  species  covers  the  surface  of  shells,  etc.,  with  its  crowded 
polyps,  which  are  usually  so  close  together  as  to  entirely  conceal  the 
basal  membrane. 

SpiZOanthuS  Gray  (sens.  mod.).    (Gemmaria,  1  st  Ed). 
Gemmaria  Duch.  and  M.,  Corall.  des  Antilles,  p.  55,  1 860  (tmwi  McCrady). 
PcUyihoa  (pars)  Edw.  and  H.,  Corall,  i,  p.  301,  1857. 
H^moanthua  and  Gemmaria  Gr  ly,  Proc.  Zool.  Sec.  London,  lS6t,  p.  237. 

Polyps  arising  from  a  broad,  thin,  basal  membrane,  sometimes  cov- 
ering dead  shells  occupied  by  hermit-crabs.  Column  more  or  less  ele- 
vated ;  surface  indurated  by  a  layer  of  firmly  adherent  grains  of  sand. 

Spizoanthus  elongatus  VemiL  (Gbmmaria  elonoata,  ist  Ed.). 

Basal  membrane  thin,  encrusting  rocks.  Polyps  very  unequal  in 
size  and  height,  mostly  elongated,  not  crowded,  separated  usually  by 
distances  less  than  the  diameter  of  base.  Column  tall,  sub-cylindrical, 
often  constricted  somewhat  at  base,  transversely  wrinkled,  the  surface 
covered  throughout  by  a  nearly  uniform  layer  of  small  grains  of  sand. 
Tentacles,  in  specimens  dissected,  numerous,  about  46,  in  two  rows, 
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elongated,  small,  slender,  acute,  each  one  having  a  small  tubercle  out- 
side of  its  base. 

Color,  in  aL'ohol,  dark  yellowish  brown  beneath  the  sandy  layer, 
which  is  composed  of  differently  colored  grains.  In  a  specimen  dis- 
sected there  were  42  internal  lamellae,  of  which  16  bore  convoluted 
cords  on  the  lower  half. 

Height  of  the  larger  polyps  '30  to  '40 ;  diameter  '10  to  "1 2  of  an  incL 
ZoiTitos,  Peru ;  and  Pearl  Islands, — F.  H.  Bradley. 
HpiZOanthus  humilis  Vernll,  sp.  nov.    (Gbicmabia  humilis,  l8t  Ed.). 

Basal  membrane  continuous,  thin,  but  firm.  Polyps  very  unequal 
in  size,  closely  arranged,  usually  in  contact  at  base,  low,  in  contraction 
forming  rounded  verrucic,  which  are  often  broader  than  high.  Sur- 
face covered  with  a  thin  layer  of  fine  sand,  at  the  top  of  the  contracted 
polyps  showing  about  12,  distinct,  radiating  sulcations.  Color  light 
yellowish  brown,  when  preserved  in  alcohol  Height  of  largest  polyps, 
contracted  in  alcohol,  '06  to  '08 ;  diameter  '08  to  '10  of  an  inch. 

Panama, — F.  H.  Bradley. 

EpiZOanthus  CrasSUS  Vemll  sp.  nov.    (GRmfARU  orassa,  1st  Ed). 

Polyps  large,  elongated,  subcylindrical ;  surface,  in  contraction, 
strongly  wrinkled  transversely,  and  covered  with  a  thick  layer  of  fine 
sand ;  summit  with  about  20  strong  sulcations,  which  radiate  from  the 
centre  of  the  involved  summit.  Integument  thick  and  firm.  Tenta- 
cles about  66,  acute,  moderately  long,  with  a  small  papilliform  tuber 
cle,  or  secondary  tentacle,  in  front  of  the  base,  and  a  larger,  tentaculi- 
form  tubercle  outside  the  base  of  each,  the  latter  bearing  sand  on  its 
outer  surface. 

Height  of  contracted  polyps  1  '26 ;  diameter  '25  of  an  inch. 

Acajutla,  San  Salvador, — F.  H.  Bradley. 

The  specimen  dissected  had  a  very  large  cavity  below  the  stomach, 
with  66,  narrow,  radiating  lamellae,  which  suddenly  become  broad  near 
the  base,  meeting  at  the  centre  and  nearly  filling  the  cavity.  The 
ovaries  were  attached  to  the  broad  portion,  and  the  parts  filled  with 
enlarged  eggs  rose  upward  into  the  cavityj  the  eggs  being  arranged 
in  single  series. 

The  marginal  processes  outside  each  of  the  tentacles  were  larger 
than  the  true  tentacles,  broad,  laterally  compressed,  rounded  at  tips, 
the  outer  edge  covered  with  sand ;  below  their  bases  the  sand  grains 
were  aggregated  in  masses,  as  if  attached  to  small  papillae.  The  pa- 
pillae in  front  of  the  bases  of  the  tentacles  were  nearly  half  as  long  as 
the  tentacles  and  similar  in  form. 
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Sub-order,  ANTIPATHACEA. 

Aniipalhina  (family)  Ehr.,  op.  cit.,  p.  154,  1834 
Antvpaihucea  (tribe)  Dana,  Zo6ph.,  p.  574,  1846. 
Antipatharia.  (suborder)  Edw.  and  H.,  CoralL,  i,  p  311,  1857. 
ArUipathacea  (suborder)  Verrill,  Proc.  Essex  Inst,  iv,  p.  147,  1866. 

Polyps  short,  arising  by  budding  from  a  common  basal  membrane, 
which  secretes  an  internal  horn-like  axis,  or  support,  from  its  internal 
surface,  similar  to  the  axis  of  Gorgonidce.  Tentacles  few  and  simple, 
6  to  24  in  number. 

This  suborder  appears  to  include  but  two  families :  Antipathidce 
in  which  the  polyps  have  6  tentacles ;  and  Gerardidce^  in  which  they 
have  24.  The  living  polyps  have  been  observed,  however,  in  but  few 
species,  and  when  better  known  it  may  become  necessary  to  establish 
other  famUies. 

Family,  Antipathid^  Dana,  Zo5ph.,  p.  674. 

Polyps  with  6  tentacles.  Axis  simple  or  variously  branched ;  usu- 
ally black,  with  the  surface  more  or  less  spinulose,  sometimes  smooth, 
not  sulcated. 

Antipathes  Pallas  (restricted). 

Elenchus  Zodphytorum,  p.  205,  1766 ;  Edw.  and  H ,  CoralL,  i,  p.  314,  1857. 

Axis  much  branched  and  subdivided ;  the  branchlets  not  coalescent. 
Surface  of  the  branchlets  spinulose. 

This  genus,  which  is  here  adopted  as  restricted  by  Edwards  and 
Haime,  is  not  yet  satisfactorily  circumscribed,  since  generic  characters 
derived  only  from  the  mode  of  growth  and  branching  are  always 
unsatisfactory  in  classifying  compound  Zo5phytes.  It  is  probable 
that  when  more  of  the  species  shall  have  been  examined  in  the  living 
state,  or  when  the  microscopic  structure  of  the  preserved  specimens 
shall  have  been  more  ftdly  investigated,  it  will  become  necessary  to 
remodel  the  genera  of  this  family. 

Antipathes  Panamensis  VerrUi,  sp.  nov. 

Corallum  arborescently  and  densely  branched  and  finely  subdivided ; 
the  small  branches  mostly  bipinnate  and  tripinnate.  The  trunk  is 
quite  stout  and  subdivides  in  an  irregularly  arborescent  manner  into 
many  secondary  branches,  which  divide  in  the  same  way.  The  result- 
ing small  branches  arise  in  large  numbers  along  the  sides  of  the  larger 
branches,  at  distances  of  *08  to  *20  of  an  inch,  many  of  them  remain- 
ing small,  simple  or  sparingly  divided  branchlets,  but  mostly  subdi- 
viding in  a  pinnate,  bipinnate,  or  even  tripinnate  manner.    The  final 
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branchlets  are  '08  or  MO  of  an  inch  apart,  small,  slender,  rather  short, 
rarely  more  than  '15  long  without  branches,  scarcely  "02  in  diameter. 
Their  surface  is  densely  covered  with  small,  sharp  spinules,  which  are 
directed  obliquely  outward  and  toward  the  tips  of  the  branchlets. 

Color  of  the  trunk  and  main  branches  dull  brownish  black ;  branch- 
lets  very  dark  brown. 

Height  13  inches;  breadth  10;  diameter  of  trunk  '50;  of  mam 
branches  'IS  to  '26  of  an  inch. 

Pearl  Islands,  brought  from  6  to  8  fathoms  by  pearl  divers, — F.  H. 
Bradley. 

Order  MADREPOR  A.RIA  Vemll,  from  Edw.  and  Haime  (restricted). 

Madrepora  (genus)  (para)  Linnasus;  Pallas;  Ellis;  Esper,  etc. 

Polypiers  ktmelli/eres  (iHtrs)  LsLmnTck,  1816;  Limouroux,  1821. 

Zoxathaires  pierre^ix  Blainville,  1 830. 

AcHnaria  (suborJer)  (pars)  Dana^  Zoophytes,  1846;  Gosse,  Actin.  Brit,  1860. 

Midreporarii  {pars)  (suborder  of  Zoantharia)  Edw.  and  Haime,  CoralL,  vol  ii,  p.  4. 

1857,  (includes  MiUeporida  and  other  Hydroids);  Vemll,  Mem.  Boston  Soa  Nat 

Hist,  vol  i,  p.  14,  18H4,  (excludes  Hydroid  Tabulata). 
AcUnaria  (order)  (pars)  Agassiz,  Contributions  to  Nat  Hist  U.  S.,  voL  i,  p.  151, 

1857;  vol  iii,  p.  60,  1860,  (includes  both  AcHnaria  and  MadreporariOf  exdading 

Thbtilata  and  Bugosa), 
Madreporaria  (order)  Verrill,  Proceedings  Essex  Inst,  voL  iv,  p.  145,  Feb.,  1865; 

and  vol.  v,  p.  18,  May,  1866;  A.  and  Mrs.  E.  C.  Agassiz,  Sea-side  Studies,  after 

May,  1865. 

Polyps  simple,  or  compound  by  budding  and  self-division,  the  basal 
region  imperfectly  developed  and  serving  only  for  attachment ;  never 
locomotive.  Tentacles  and  spheromeres  usually  in  multiples  of  six, 
the  tentacles  simple,  tubular,  generally  covered  with  stinging  organs 
(lasso-cells),  which  are  grouped  in  clusters  on  the  surface.  The  lower 
part  of  the  outer  wall  and  usually  the  radiating  walls  of  the  internal 
chambers,  or  the  connective  tissue  in  these  chambers,  secrete  carbonate 
of  lime  and  thus  form  stony  corals,  consisting  essentially  of  a  more  or 
less  circular  cell,  with  radiating  internal  septa,  which  correspond  in 
number  and  position  with  the  tentacles. 

Suborder,  MABREPORACEA  Dana  (restricted). 

Madr^poracea  (tribe)  (p€vra)  Dana,  Zodphytes,  p.  428,  1846. 
Madreporaria  perforata  Edw.  and  Haime,  Corall.,  iii,  p.  89,  1857. 
Midreporaria  (suborder)  Verrill,  Mem.  Best  Soa,  i,  p.  14,  1864. 
Madnporacea  (suborder)  Proc.  Essex  Inst.,  iv,  p.  147,  1865 ;  ditto,  v,  p.  19,  1866^ 

Tentacles  mostly  long,  in  limited  numbers,  often  but  12,  marginal, 
the  disk  small,  the  tentacles  therefore  concentrated  near  the  month, 
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upper  part  of  the  polyps  elongated,  cylindrical,  much  exsert  above  the 
cells  when  expanded,  but  capable  of  contracting  into  them ;  growth 
chiefly  vertical.  Coral  porous,  chiefly  mural  and  septal ;  sometimes 
simple,  but  generally  compound  by  budding,  rarely  by  fissiparity. 

Family,  Madreporid^  Dana. 

Zoophytes,  U.  S.  Exploring  Expedition,  p.  431,  1846. 

Madreporidm  (pars)  and  PoriUda  (pars)  Edw.  and  H.,  OoralL,  iii,  p.  89  and  207, 
1860. 

Corals  always  compound,  increasing  by  budding,  consisting  of  small, 
elongated,  tubular  corallites,  which  have  very  deep,  open  cells,  and 
are  united  by  an  abundant,  porous  coenenchyma.  The  corallites  are 
usually  of  two  sorts  in  each  species :  in  Montipora  diflering  on  the 
opposite  sides  of  folicaceous  species ;  in  Madrepora  the  terminal  one 
on  each  branch  differing  from  the  lateral.  Within  the  cells  are  six  or 
twelve  radiating  septa,  often  rudimentary,  but  usually  continuous. 
Polyps  small,  tubular,  exsert,  with  twelve  tentacles. 

This  family,  as  limited  by  Pro£  Dana,  appears  to  be  a  very  natural 
one,  and  includes  but  two  genera :  Madrepora  and  Montipora.  These 
have  been  widely  separated  by  Edwards  and  Haime,  who  refer  the 
former  as  a  subfamily,  MadreporinoBy  to  their  large  family  Madrepori- 
dcBy  which  includes  also  Eupeammidce  and  TurbinaridWy  both  of  which 
ought  to  rank  as  families.  Montipora  they  unite  with  Psammocora 
into  a  subfamily,  MontiporincBy  which  is  referred  to  Poritidce, 

But  the  Poritidce  are  destitute  of  the  abundant  coenenchyma  and 
deep  cells,  characteristic  of  Madrepora  and  Montipora^  The  resem- 
blance between  certain  species  of  these  two  genera,  both  in  appear- 
ance and  stnicture,  is  very  close,  the  chief  difference  being  that  in 
Madrepora  there  is  usually  a  terminal,  or  leading  polyp  at  the  end  of 
each  branch,  which  is  not  the  case  in  Montipora,  In  each  genus  there 
are  branching,  foliaceous,  encrusting,  and  massive  species.  The  resem- 
blance in  the  living  polyps,  as  observed  by  Dana,  is  equally  close. 

The  great  genus,  Madrepora^  so  abundant  in  species  and  individu- 
als in  the  West  Indies  and  on  the  Atlantic  coast  of  Central  America, 
and  especially  in  the  central  Pacific,  East  Indies,  Indian  Ocean,  and 
Red  Sea,  appears  to  be  entirely  wanting  on  the  west  coast  of  Amer- 
ica, and  the  genus  Montipora^  which  is  abundant  in  the  Indo-Pacific 
region,  but  entirely  wanting  in  the  Atlantic,  is  represented  only  by 
one  species. 
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Montipoia  Blainville  (emended). 

Montipora  wa^  Porites  (pars)  Blainv.,  Diet  des  sci.  natiirelle,  t  li,  1830;  Ifaooel 

d'actinol.,  p.  388,  1834. 
Montipora  Quoy  and  Gaimard,  Voy.  Astrolabe,  Zooph.,  p.  247, 1833. 
Manopora  Dana,  Zooph.,  p.  489, 1846. 

Alveoporj.  Eiw.  and  Haim3,  Polyp,  foss.  des  terr.  paL,  p.  146,  1851,  (non  Blainvflle). 
Montipora  Edw.  and  H..  Gorall.,  iii,  p.  267,  1860. 

Corallum  various  in  form,  glomerate-massive,  encrusting,  foliaeeoos, 
lobate,  or  branching.  Corallites  small,  scattered  over  the  surface, 
either  immersed,  or  with  irregular,  somewhat  raised,  lacerate,  or  spin- 
ulose  borders.  Coenenchyma  abundant,  porous  or  spongy,  usually 
eohinulate  at  the  surface,  and  often  rising  into  papilliform  processes, 
ridges,  or  crests  between  the  cells ;  usually  very  different  on  the  two 
surfaces.  Cells  small,  widely  separated,  deep,  without  columella  or 
pali.  Septa  little  developed,  either  six  or  twelve,  often  trabicular,  the 
secondary,  when  present,  smaller  than  the  primary  ones.  Polyps  with 
twelve  short  tentacles. 

Montipora  flragosa  Verrai,  sp.  nov. 

Corallum  sub-ramose  or  lobate,  forming  irregular  conglomerate 
masses,  which  become  elevated,  and  at  the  summit  divide  into  small 
unequal,  somewhat  acute,  very  papillose  branches,  or  into  large,  ex- 
panded, flat-topped  lobes,  which  are  scarcely  papillose  above.  The 
papillae  on  the  branches  and  outer  sides  of  the  lobes  are  very  slender 
and  elongated,  unequal,  roughly  spinulose,  and  directed  obliquely  up- 
ward. The  cells  are  distinctly  scattered  among  the  papillae,  small 
(about  '02  inch),  very  inconspicuous,  with  six  distinct  septa.  Toward 
the  summits  of  the  lobes  the  papillse  are  appressed  to  the  surface  and 
become  indistinct.  On  the  broad  summits  of  the  nearly  flat  lobes 
there  are  no  papillaB  and  the  surface  is  nearly  even,  having  a  very 
open,  porous,  or  spongy  structure,  with  few  indistinct,  immersed  cells- 
On  the  smaller  lobes  and  depressed  parts  of  the  larger  ones  the  surface 
rises  into  small  rounded  lobules,  or  large  rounded  varructe,  with  an 
openly  spinulose,  lacerate  surface.  Color  of  the  unbleached  coral 
brownish  yellow,  in  some  parts  pinkish.  Height  8*4  inches;  breadth 
at  top  4 ;  diameter  of  branches  '26  to  '76 ;  of  larger  lobes  1*76  ;  length 
of  free  branches  '50  to  '80 ;  length  of  longest  papillas  '10;  diameter 
•01  to  '02  of  an  inch. 

«  California,"— Maj.  Wm.  Rich.  Probably  from  the  Gulf  of  Cali- 
fomia. 
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This  curious  coral  is  known  only  by  one  specimen,  which  is,  perhaps, 
in  some  respects  abnormal  It  is  possible  that  the  broad  flat  tops  of 
the  lobes  are  produced  by  the  shallowness  of  the  water  in  which  it 
grew,  or  by  some  other  disturbing  cause.  Therefore  the  structure 
upon  the  branching  part,  which  does  not  rise  so  high,  is  probably  more 
characteristia  It  was  collected  by  Maj.  Rich  and  received  with 
AUopora  Califomica  V.  and  several  GorgonidcB.  The  latter  are 
from  La  Paa,  Gulf  of  California,  which  is  very  likely  the  locality  of 
this  species. 

FamQy,  Forttidjb  Dana. 

Dana,  Zodphjtes,  p.  549,  1846. 

P&riHda  (pars)  (PUmHncB)  Edw.  and  Haime,  GoralLi  m,  p.  1*73,  1860. 

Polyps  elongated,  crowded,  secreting  from  their  lower  parts  con- 
tinuous and  very  porous  corals,  with  shallow  cells,  from  which  in 
expansion  the  polyps  are  much  exsert,  with  slender,  flexible  bodies 
and  12  to  24  tentacles,  rarely  more.  Corallum  massive,  glomerate, 
encrusting,  lobate,  or  branched,  consisting  of  crowded  corallites, 
united  completely  together  by  their  very  porous  and  often  indistinct 
walls.  Cells  superficial  or  shallow,  with  porous  septa,  often  repre- 
sented only  by  series  of  small  spinules  or  trabiculsa ;  transverse  septa 
very  rudimentary.     Budding  generally  sub-marginal  or  interstitial 

Forites  Lamarck  (restricted). 

Pontes  (pars)  Lamarck,  Hist  des  anim.  sans  vert,  t  11,  p.  267,  1816;  2nd  edit,  ii, 

p.  432. 
Madrepora  (subgenns  Foritss)  {pan)  Ehrenberg,  OoraD.  roth.  Meeres,  p.  116, 1834. 
Forites  Dana,  Zodphytes,  p.  660,  1846 ;  Edw.  and  Halme,  CoraU.,  m,  p.  173,  1860. 
Pitrites  and  Nsoporites  Duch.  and  Mich.,  SopL  OoiaU.  des  Antilles,  1864-6. 

Corallum  glomerate,  lobed  or  dichotomously  branched,  very  porous, 
with  a  rudimentary  basal  epitheca.  Cells  shallow,  crowded,  usually 
distinctly  polygonal ;  walls  thin  and  imperfect,  or  very  porous ;  septa 
generally  12,  sometimes  12  to  20,  rarely  24,  slightly  developed,  trabic- 
ular,  or  very  porous,  the  edge  consisting  of  small  granules  or  papillao. 
A  circle  of  5,  6  or  more  small  papillse,  or  paliform  teeth,  often 
scarcely  distinct  from  the  septal  papillse,  surround  a  small,  central 
papilliform  columella,  which  is  sometimes  wanting  or  scarcely  dbtinct 
Polyps  small,  exsert,  with  twelve  tentacle& 

NeoporiteSy  a  subdivision  of  this  genus  proposed  by  Duchassaing 

and  Michelotti  does  not  seem  to  be  well  founded.    The  characters 

assigned  appear  to  be  of  little  importance  and  are  not  always  con- 

stant  in  the  same  species,  while  intermediate  species  frequently  occur. 

Trahb.  GomnoncuT  Aoad.,  You  L  64  Apbo.,  1870. 
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It  was  based  on  the  massive  mode  of  growth  and  radimentary  pali, 
but  in  the  following  massive  species  the  pali  are  well  developed. 

Porites  Califomica  VeniH  sp.  nov. 

Corallum  encrusting,  glomerate,  irregularly  lobed,  or  sub-ramose; 
the  lobes  or  branches  coarse,  short,  rounded  at  top,  often  compressed, 
or  confluent  into  wide  irregular  lobes,  usually  '50  to  '76  of  an  inch 
thick.  Cells  rather  large,  mostly  separated  by  very  porous  walls  of 
moderate  thickness,  distinctly  excavate,  but  not  deep.  Septa  thin, 
rough,  sparingly  spinosely  granulated  on  the  sides.  Columella  rudi- 
mentary, spongy,  often  wanting,  surrounded  by  a  circle  of  five  or  six, 
small,  prominent  palL 

Height  3  to  6  inches ;  diameter  6  to  8  or  more ;  length  of  lobes  or 
branches  '6  to  1*6  ;  thickness  '60  to  '75  ;  diameter  of  polyp-cells  1)4 
of  an  inch. 

Gulf  of  California  near  La  Paz,  living  in  4  or  5  fathoms,  from  divers, 
and  worn  specimens  common  on  the  beach, — Capt.  J.  Pedersen. 

Porites  porosa  Verrill,  ap.  nov. 

Corallum  encrusting,  irregularly  lobed  and  branched,  much  as  in  the 
preceding ;  lobes  often  rounded  at  top.  Polyp-cells  rather  small  and 
shallow,  crowded,  separated  by  thin,  fragile,  very  porous,  roughly  spin- 
ulose  and  lacerate  walls.  Septa  little  developed,  thin,  narrow,  the 
edge  roughly  spinulose  or  lacerate,  the  sides  with  small  spinule-like 
granulations.  Pali  five  to  seven,  slender,  prominent,  roughly  spin- 
ulose at  top.  Columella  small,  porous,  little  developed,  often  wanting. 
Occasionally  a  larger  cell  with  24  septa  and  12  pali  occurs.  Color 
of  the  unbleached  coral  dark  yellowish  brown. 

Height  3  to  4  inches ;  diameter  about  the  same ;  thickness  of  the 
lobes  '6  to  1  inch ;  diameter  of  cells  -03  to  '04  of  an  inch. 

Gulf  of  California,  near  La  Paz,  with  the  last,— Capt.  J.  Pedersen. 

Resembles  the  preceding,  but  is  easily  distinguished  by  the  unusu- 
ally porous  texture,  very  thin  walls  and  septa,  and  crowded  cells. 

Porites  excavata  Verriii,  sp.  nov. 

Corallum  encrusting,  becoming  thick,  glomerate,  massive,  and  form- 
ing irregular  hemispheres.  Texture  rather  light  and  finely  porous, 
but  firm.  Polyp-cells  rather  large,  polygonal  or  rounded,  well  defined, 
deep  and  excavate,  separated  by  rather  firm,  regular,  moderately 
thick,  elevated  walls,  which  are  thickly  covered  with  coarse,  rough 
granules.    Septa  very  distinct,  narrow  at  summit,  wide  below,  extend- 


Digitized  by 


Google 


VerrtUj  Notes  on  Badiatd.  605 

ing  to  the  columella,  varying  in  number  from  10  to  24,  commonly  15 
to  18,  the  edge  lacerate,  the  sides  roughly  grannlous.  Pali  5  to  12, 
small  but  prominent,  roughly  spinulose  or  granulous.  Columella 
little  developed,  trabicular,  frequently  wanting.  Color  of  unbleached 
coral  dull  brownish  yellow. 

Diameter  8  inches ;  height  4  ;  diameter  of  cells  '05  to  '06  of  an  inch. 

Pearl  Islands,  4  to  6  fathoms,  by  divers,  two  specimens, — F.  H. 
Bradley. 

The  large,  deep,  regular  cells  readily  distinguish  this^  species  from 
the  others  here  described.  There  is  no  very  closely  allied  Atlantic 
species.  The  increased  number  of  septa  is  a  very  remarkable 
character. 

Pontes  Panamensis  VerriiL 

Proceedings  Boston  Soc.  Nat  Hist.,  vol  x,  p.  329,  1866 

Corallum  encrusting,  usually  forming  broad,  rather  thin,  somewhat 
convei,  irregular,  uneven  masses ;  sometimes  completely  surrounding 
small  pebbles  and  thus  becoming  sub-globular.  Polyp-cells  small, 
crowded,  a  little  excavate,  rather  shallow,  but  very  distinct,  separated 
by  rather  thin,  roughly  granulous,  porous,  but  firm,  walls.  Septa 
mostly  12,  well  developed,  narrowed  and  somewhat  thickened  out- 
wardly, the  sides  very  thickly  covered  with  coarse,  rough,  lacerate 
granules,  the  edge  also  rough  and  lacerata  Pali  small  and  rather 
stout,  roughly  lacerately  granulous.  Columella  small,  inconspicuous, 
often  wanting.     Color  of  unbleached  coral  dark  ash-brown. 

Polyps  when  expanded  exsert,  with  twelve  equal,  cylindrical,  light 
brown  tentacles,  not  swollen  at  the  tips,  which  are  white, — F.  H.  B. 

Diameter  of  the  larger  masses  4  to  6  inches;  thickness  '5  to  1*5 ; 
diameter  of  polyp-cells  about  '03  of  an  inch. 

Panama  and  Pearl  Islands,  in  rocky  pools  and  in  patches  over  the 
bottom  just  below  low-water  mark, — F.  H.  Bradley. 

Easily  distinguished  by  the  small  cells  and  very  rough  walls  and 
septa. 

Porites  nodulosa  Vemii,  sp.  nov. 

Corallum  much  subdivided  into  small,  short,  crowded,  and  fr^ 
quently  coalescent  branches,  which  are  rounded  and  usually  not 
much  longer  than  thick,  and  form  low,  crowded  clumps.  Cells 
moderately  large,  shallow,  but  clearly  defined,  separated  by  thin, 
roughly  lacerate  and  porous  walls.  Septa  usually  twelve,  roughly 
lacerate  and  spinulose,  the  sides  covered  with  sharp,  rough  granules. 
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Pali  5  or  6,  short  nnd  stout,  roughly  spinulose.  Columella  little  devel- 
oped, spongy  or  trabicular.  Diameter  of  the  larger  clumps  8  to  4 
inches ;  height  about  2 ;  diameter  of  branches  mostly  *25  to  *d5 ; 
diameter  of  polypncells  about  "04  or  '05  of  an  inch. 

La  Paz,  not  uncommon  on  the  beach,  but  mostly  badly  worn, — 
Capt  J.  Pedersen. 

Family,  Eupsamhid^  Edw.  and  Haime. 

OaryophyUUia  (pars)  Dana,  Zodphytes,  p.  364,  1846. 

Btupaammidm  (fleadily)  Edw.  and  EEumOi  Annals  des  ScL  Nat,  ser.  3,  z,  p.  66,  1848. 
Jhipeamiminm  (subfamily)  Edw.  and  Haime,  Oorall.,  iii,  p.  90,  1860. 
Eupaammida  (fiunily)  Yemll,  Proc.  Essex  Inst,  y,  p.  28, 1866. 

Corallum  simple  or  compound,  massive  or  variously  branched. 
Compound  species  increase  by  lateral,  basal,  and  sometimes  inter- 
stitial budding ;  but  the  genera  Zobopsammia  and  Heteropsamtnia 
by  fissiparity.  Most  genera  are  without  distinct  ccBuenchyma ;  but 
in  the  genera,  Aatropsammia  and  Paehypaammiaf^  the  ccBnenohyma 
is  well  developed  and  spongy.  Corallites  generally  elongated^  cylin- 
drical, or  somewhat  turbinate,  and  usually  with  deep  cells.  Walls 
porous,  especially  near  the  summit,  generally  covered  by  vertical  rows 
of  granular  nodules,  so  united  as  to  leave  irregular  openings  and  pores 
between  them,  often  producing  a  vermicnlate  structure ;  sometimes 
forming  distinct  costse ;  sometimes  nearly  even  and  solid  toward  the 
base. 

Septa  well  developed,  lamellar,  generally  forming  four  or  five  cycles, 
those  of  the  first  largest,  usually  with  entire  edges ;  those  of  the  last 
cycle  are  often  more  developed  than  those  of  the  preceding  cycle  and 
curved  toward  and  united  to  them,  or  united  together  in  pairs  in 
front  of  them.  In  some  genera  those  of  the  penultimate  cycle  are  also 
curved  toward  the  preceding,  and  sometimes  even  those  of  the  ter- 
tiary cycle  are  curved  toward  those  of  the  secondary.  Owing  to 
these  peculiarities  of  arrangement,  the  septa  never  radiate  in  a 
regular  manner  from  the  center,  as  in  most  other  fiunilies,  but  usually 
have  an  elegant  star-like  and  symmetrical  arrangement.  Internal 
transverse  plates  or  dissepiments  between  the  septa  are  either  want- 
ing or  distant  and  imperfect,  rarely  well  developed ;  in  Astropsanwnia 
all  are  often  at  one  level  in  the  different  interseptal  spaces,  thus  com- 
pletely shutting  off  the  space  below..  Columella  always  present, 
usually  weU  developed  and  spongy,  or  having  a  cancellate  structure. 

*  PaehypaammMk  vaUda  Yerrill,  from  Hong  Kong.  Prooedings  Essex  Institute,  toL 
V,  p.  30, 1866.    By  error  printed  "  Pachymmmia.^^ 
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Polyps  elongated,  when  expanded  exsert,  rising  above  the  coral, 
but  capable  of  retracting  into  the  cells.  Tentacles  as  numerous  as  the 
septa,  elongated.  Colors  of  living  polyps  generally  bright,  often 
red  or  orange. 

Dendrophyllia  Biamyflie. 

OaryophyJUa  (para)  Lamarck,  Syst  anim.  sans  vert,  p.  370,  ISOl ;  Hist  anim.  aans 

vert,  ii,  p.  228,  1816;  2d  edit,  ii,  p.  344. 
LWiodondran  (pars)  Schweigger,  Handb.  der  natarg. 
JDendrophyUiaBiamvme,  Diet  des  scL  nat,  Iz,  p.  320,  1830;  Man.  d^actinologie, 

1834;  Dana,  Zoophytes,  p.  386 ;  Edw.  and  Haime,  CoraUiaires,  iii,  p.  112. 
Oeulina  (pars)  Ehrenberg,  Coral  des  rothen  Meeres,  p.  78,  1834. 

Coralluin  compound,  low  and  corymbose  or  caespitose,  or  high  and 
arborescently  branched;  budding  lateral  or  sub-basaL  Corallites 
rather  large,  cylindrical,  more  or  less  elongated.  Walls  subcostate 
near  the  cells,  covered  with  rough  vermiculate  grains  in  rows,  with 
irregular  spaces  between,  which  become  more  irregular  and  often 
curved  or  variously  bent  below. 

Polyp-cells  subcircular,  deep ;  septa  scarcely  projecting  above  the 
margin,  rather  thin,  forming  four  complete  cycles.  Columella  usually 
pretty  well  developed,  often  convex. 

Dendrophyllia  surcularis  Verria 

Proceedings  Boston  Soa  Nat  Hist,  zii,  p.  393,  1869. 

Corallum  low,  rounded  above,  consistingof  a  large  number  of  diver- 
gent, elongated,  cylindrical  corallites,  var3dng  greatly  in  size  and 
length,  and  all  united  together  into  a  thick  base,  which,  on  the  sides,  is 
seen  to  be  made  up  of  numerous,  short  and  thick,  closely  branched 
trunks,  partially  united  together  laterally;  the  buds  arise  from  all 
parts  of  the  sides,  and  from  the  common  basal  tissue  between  the 
corallites  of  the  upper  surface;  many  of  the  longer  corallites  also 
bud  on  the  sides  and  near  the  summit.  The  largest  corallites  are 
*6  to  *8  of  an  inch  in  diameter,  and  project  1  to  1  *4  above  the  base. 
Walls  thin,  very  porous,  covered  externally  with  fine,  subequal,  sca- 
brous costaB.  Polyp-cells  subcircular,  very  deep  and  open,  often 
nearly  as  deep  as  broad,  the  septa  not  projecting  above  the  margin. 
Septa  in  four  complete  cycles,  often  with  narrow  rudimentary  septa 
of  the  fifth  cycla  Primary  and  secondary  septa  nearly  equal,  narrow, 
thin,  the  lower  part  perpendicular,  the  upper  part  narrowed  rapidly 
to  the  edge  of  the  cell ;  those  of  the  third  cycle  similar  but  smaller ; 
those  of  the  fourth  much  narrower,  except  far  within  the  cell,  where 
they  join  the  columella ;  those  of  the  fifth  very  narrow  and  thin. 
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None  of  the  septa  unite  together  within,  so  far  as  can  be  seen  from 
the  surface,  but  those  of  the  fourth  and  fifth  cycles  are  slightly  bent 
Columella  well  developed,  with  a  regular  convex  surface,  composed  of 
a  fine,  spongy  tissue.     Color  of  the  unbleached  coral  nearly  black. 

Height  3  inches;  breadth  5 -25. 

Pearl  Islands,  Bay  of  Panama,  brought  from  six  to  eight  fathoms 
by  divers, — F.  H.  Bradley. 

Dendrophyllia  temiilamellosa  Veniu.  ^ 

Ckmopsammia  tenuUamdloaa  Edw.  and  Haime,  Annals  des  ScL  Nat,  vol  x,  p.  110, 
PL  I,  fig.  11,  1848 ;  Coralliaires,  vol.  iii,  p.  128,  1860. 

Corallum  forming  low,  rounded,  convex  clumps,  consisting  of  an 
aggregation  of  unequal  cylindrical  corallites,  which  are  all  united 
together  at  base  in  a  solid  mass,  and  sometimes  partially  united 
laterally.  Polyp-cells  deep,  circular  of  nearly  so,  with  thin  margia 
Septa  thin,  in  four  cycles,  with  rudiments  of  the  fifth  in  some  of  the 
larger  corallites;  primaries  a  little  broader  than  secondaries,  but 
similar  in  form,  narrowed  toward  the  summit,  nearly  or  quite  reaching 
the  columella  below,  the  edge  nearly  entire,  the  sides  smoothish,  with 
lines  of  small  granules.  Septa  of  the  third  cycle  very  narrow ;  those 
of  the  fourth  very  thin  and  narrow,  the  edge  divided  into  slender 
spinules,  they  curve  toward  and  join  those  of  the  third  about  midway 
between  the  wall  and  columella ;  those  of  the  fifth  cycle,  when  pres- 
ent, are  very  small  and  rudimentary.  Columella  well  developed,  a 
little  prominent,  occupying  about  a  third  of  the  breadth  of  the  ceU, 
composed  of  convoluted  and  cortorted  porous  plates.  Transverse 
plates  between  the  septa  few  and  distant.  Walls  thin,  porous,  with 
somewhat  regular,  unequal,  rounded  costae,  which  are  roughly  granu- 
jous  and  separated  by  deep  irregularly  pitted  grooves.  Tissue  of  the 
basal  mass  very  openly  porous  and  irregularly  ribbed  and  pitted. 
Color  of  the  unbleached  coral  dark  brown,  or  blackish. 

Height  of  larger  specimens  2  to  2*5  inches ;  diameter  2  to  5  ;  height 
of  larger  corallites  "25  to  '50 ;  diameter  '35  to  '40 ;  depth  '26  to  •30. 

Panama  and  Pearl  Islands,  at  and  just  below  low-water  mark  and 
in  tide-pools, — ^F.  H.  Bradley ;  La  Paz, — J.  Pedersen ;  Acapuloo, — A. 
Agassiz. 

This  is  very  closely  allied  to  J),  surcularis^  but  is  a  much  smaller 
species.  The  polyp-cells  appear  to  be  never  more  than  half  as  large. 
The  septa,  though  about  as  numerous,  are  not  so  well  developed. 


Digitized  by 


Google 


VerriU^  Notes  on  Radiata.  609 

Astropsammia  VerniL 

Proceedings  Boston  Society  of  Nat  History,  xii,  p.  892,  1869. 

Corallum  massive,  consisting  of  Astrsea-like  corallites,  united  quite 
to  their  summits  by  an  abundant,  very  porous  ccenenchyma.  Walls 
scarcely  distinct  from  the  coenenchyma,  very  porous.  Septa  in  four 
cycles,  with  some  members  of  a  fifth,  those  of  the  fourth  uniting  to 
those  of  the  third.  Columella  usually  well  developed,  composed  of 
loose,  convoluted  and  twisted  lamellae  and  trabiculse.  Cells  at  times 
shallow,  the  interseptal  spaces  cut  off  below  by  thin  transverse  septa, 
which  often  coincide  in  all  the  chambera  Budding  chiefly  marginal 
and  interstitial. 

This  genus  is  very  remarkable  for  its  abundant  coenenchyma,  which 
is  almost  exceptional  in  the  family,  Etipsammidce, 

Astropsammia  Pedersenii  Veniii,  loa  dt 

Corallum  massive,  convex  above,  covered  with  large,  unequal,  round 
cells,  which  scarcely  rise  above  the  surface,  unequally  separated  by  an 
abundant,  very  openly  and  coarsely  porous  ccenenchyma,  which  some- 
times equals  in  thickness  the  diameter  of  the  cells.  Walls  indistinct ; 
septa  not  projecting,  rather  thin,  in  the  large  cells  four  ftilly  developed 
cycles,  with  the  rudimentary  ones  of  the  fifth  in  about  half  the  sys- 
tems. The  primary  and  secondary  septa  are  nearly  equal,  and  with 
those  of  the  third  join  the  columella ;  those  of  the  fourth  cycle  unite 
to  those  of  the  third  about  half  way  to  the  columella.  Columella 
large  in  the  adult  corallites,  composed  mostly  of  coarsely  convoluted 
lamellae  and  spinose  projections  from  the  edges  of  the  septa.  Trans- 
verse septa  thin  and  distant,  often  closing  up  the  chambers  near  the 
surface. 

A  young  specimen  about  one  inch  in  diameter  has  sixteen  cells,  the 
largest  of  which  are  '3  in  diameter  and  very  deep,  with  a  rudimentary 
columella.     One  cell  appears  to  have  divided  by  fissiparity. 

Diameter  of  largest  specimen  3*5  inches;  height  2;  diameter  of 
largest  cells  '40  to  '50 ;  of  smallest  '15  to  -25 ;  distance  between  cells 
•15  to  -30. 

La  Paz,  Gulf  of  California, — Capt.  J.  Pedersen. 

This  species  was  named  in  honor  of  Capt.  James  Pedersen,  whose 
extensive  collections,  made  in  the  Gulf  of  California,  have  contributed 
so  much  to  our  knowledge  of  the  marine  animals  of  that  region,  and. 
who  has  discovered  many  new  and  very  remarkable  species. 
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BhiZOpsammia  VernU,  gen.  noY. 

Corallum  oompoand,  low,  enorasting,  extending  by  stoIon-like 
expansions  of  the  base,  fiN>m  which  bads  arise.  Corallites  cylindrical, 
or  nearly  so,  connected  by  thin  creeping  extensions  of  the  base,  which 
have  the  same  poroas  texture  as  the  walL  Polyp-cells  snbcircular  or 
elliptical  Septa  thin,  crowded,  a  little  projecting,  arranged  in  four 
or  five  cycles,  those  of  the  last  cycle  well  developed,  uniting  to  those 
of  the  preceding  cycle,  which  rise  up  in  the  form  of  prominent  pali- 
form  lobes,  beyond  which  the  central  region  of  the  cell  is  deep.  Col- 
umella very  porous,  its  surfsice  papillose.  Walls  very  porous,  destitute 
of  epitheca,  with  scarcely  distinct  costse,  but  with  series  of  rough 
granules. 

This  genus  among  Madreporacea  corresponds  to  Astrangia  among 
the  Oculinacea,  in  its  mode  of  growth.  The  paliform  lobes  are  also 
peculiar. 

Rhizopsammia  pulohra  Yerrin,  sp.  nov. 

Corallum  composed  of  clusters  of  corallites  irregularly  grouped  on 
the  surface  of  a  stone.  Corallites  united  only  by  the  thin  basal  expan- 
sions, mostly  placed  at  distances  about  equal  to  their  own  diameters, 
low,  but  variable  in  height,  base  as  broad  as  summit,  or  broader. 
Walls  thin,  very  porous,  subcostate,  the  ridges  nearly  equal,  with  two 
or  three  rows  of  sharp  rough  granules,  the  grooves  between  deep,  but 
narrow,  with  small,  interrupted,  deep  pits  or  pores.  Polyp-cells  sub- 
circular  or  elliptical,  deep  at  center.  Septa  weU  developed,  in  four 
complete  cycles  with  some  of  a  fifth,  thin,  crowded.  The  primaries 
and  secondaries  nearly  equal,  slightly  projecting  above  the  margin, 
rounded  at  top,  inner  edge  perpendicular,  roughly  denticulate,  the  sides 
roughly  granulous ;  those  of  the  third  cycle  thickened  outwardly,  and 
united  by  spongy  tissue  with  the  adjacent  ones ;  septa  of  the  fourth  cycle 
thin,  bending  toward  and  soon  uniting  to  those  of  the  third,  which 
beyond  the  point  of  union  rise  abruptly  in  the  form  of  prominent 
paliform  lobes,  beyond  which  the  inner  edge  is  nearly  perpendicular 
to  the  columella,  and  rudely  denticulate,  the  sides  roughly  granulous. 
Columella,  moderately  developed,  papillose  at  surface.  Color  of 
the  unbleached  coral  reddish. 

Height  of  larger  corallites  '16  to  '20;  diameter  '16  to  iSS ;  depth  of 
cells  *10  to  *ld  of  an  inch. 

Pearl  Islands,  at  extreme  low-water, — F.  H.  Bradley. 

Upon  the  same  small  stone,  there  were,  with  this  species,  specimens 
of  VXangia  BracUeyi^  Astrangia  derUata^  A.  pulchella^  and  a  new 
species  of  ParaeyoUhtu. 
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Balanophyllia  Wood. 

Desoriptive  Catalogue  of  the  Zodpbrtes  from  Crag,  in  Ann.  and  Mag.  Nat  Hist,  xili, 
p.  11, 18i4;  Edw.andHaime,  Ann.  dessd  nat,  z,p.  83;  Corall,  iii, p. 99, 1860. 

Corallom  simple,  nsnally  attached  by  a  rather  broad  base.  Walls 
quite  porous,  costate,  sometimes  with  an  epitheca.  Septa  thin,  in 
four  or  five  cycles,  those  of  the  last  cycles  well  developed,  uniting 
together  in  pairs  in  front  of  the  preceding,  which  are  interrupted* 
Columella  well  developed,  spongy,  not  prominent. 

Some  species  referred  by  authors  to  this  genus  have  a  narrow  base, 
others  become  free  at  maturity. 

Balanophyllia  elegans  VerniL 

Bulletin  of  the  Museum  of  Comp.  ZoSlogy,  No.  3,  p.  44,  Jan.,  1864. 
Plate  10,  figure  3. 

Corallum  low,  subcylindrical,  with  a  broad,  expanded  base,  often 
somewhat  enlarged  toward  the  summit.  Wall  nearly  compact  at 
base,  quite  porous  above,  sometimes  with  an  imperfect  epitheca 
reaching  above  the  middle,  often  naked,  strongly  costate,  the  cost® 
thick,  rounded,  nearly  equal,  roughly  spinulose  granulous,  separated 
by  irregular,  narrow,  interrupted  grooves,  with  many  deep  pits  and 
pores.  Polyp-cell  broad  elliptical  or  circular,  rather  shallow.  Septa 
unequally  projecting,  those  of  the  two  first  cycles  considerably  ele- 
vated ;  four  complete  cycles,  those  of  the  fifth  usually  developed  in 
half  the  systems  and  sometimes  in  all,  in  some  large  specimens  a  few 
very  small  septa  belonging  to  the  sixth  are  visible.  Primary  septa 
decidedly  broader  than  secondary,  and  higher,  thickened  outwardly, 
the  edge  rounded,  nearly  reaching  the  columella,  at  the  summit 
porous,  roughly  serrulate,  and  confluent  with  the  adjoining  septa 
of  the  fourth  cycle,  the  sides  granulous;  secondaries  similar,  but 
narrower  and  less  projecting,  the  inner  edge  more  deeply  divided 
into  slender  spinose  teeth ;  those  of  the  third  cycle  quite  narrow, 
about  half  as  broad  as  secondaries,  not  reaching  the  point  of  union 
of  those  of  the  later  cycles,  and  therefore  leaving  an  enclosed  space 
of  some  size  in  ^nt,  the  edge  deeply  divided  into  rough  teeth; 
those  composed  of  the  inner  portions  of  the  third  and  fourth  cycles 
united  are  broad,  reaching  the  columella,  the  edge  lacerately  divided 
into  rough,  prominent  spinules ;  they  are  united  to  the  primaries  and 
secondaries  outwardly  and  curving  toward  each  other  unite  in  front 
of  the  tertiaries,  about  midway  between  the  margin  and  columella; 
free  outer  portion  of  the  septa  of  the  fourth  cycle  very  narrow, 
little  prominent,  interrupted  by  a  space  before  the  point  of  union 
of  the  thin  curved  septa  of  the  fifth  cycle.     Columella  rather  small, 
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oblong,  papillose  at  surface.  Color  of  the  living  polyp  bright  orange- 
reef,  or  flame-red. 

Height  '20  to  '40 ;  diameter  of  larger  ones  -30  to  '42 ;  depth  of 
cup  -10  to  '16  of  an  inch. 

Puget  Sound, — C.  B.  Kennerly;  Mendocino  and  Crescent  City, 
Cal,— A.  Agassiz;  Monterey,—R  E.  C.  Stearns;  W.  H.  Dall. 

Mr.  Stearns  found  this  beautiful  species  adhering  to  the  under  side 
of  large  stones  at  extreme  low-water  mark  at  Monterey,  and  observed 
Trivia  CcUifomica  living  parasitically  upon  it,  the  color  of  the  liviDg 
Trivia  agreeing  very  closely  with  the  bright  orange-red  of  the  polyp. 

Suborder,  OCULI.VACEA  VerrUl. 

CaryophyUiicea  (pars)  and  Madreporaceca  (pars)  Dana,  Zoophytes. 
OceUina  (par«)  and  MiUeporina  (pars)  Ehrenberg,  CoralL  roth  Meeres. 

Corallum  simple  or  compound,  encrusting  or  branched,  of  firm 
texture  with  imperforate,  solid  walls  and  septa.  Cells  generally  small, 
tubular.  Polyps  when  expanded  rising  above  the  cell,  or  long  exsert, 
the  mouth  protruding,  the  tentacles  10  to  48,  sometimes  more,  elon- 
gated, the  tips  usually,  if  not  always,  swollen  or  capitate,  their  surface 
covered  with  small  wait-like  clusters  of  urticating  cells. 

In  this  group  the  compound  species  increase  by  basal  and  lateral 
budding,  and  there  is  a  strong  tendency  to  form  hard,  compact  corals, 
the  coenenchyma  being,  when  present,  very  compact ;  the  walls 
are  often  thickened,  or  the  cells  may  be  partially  filled  up  and  oblit- 
erated, as  in  OculinidcBy  some  Styldsteridoe^  etc.  The  transverse 
plates  within  the  cells  are  usually  few  and  distant,  and  may  be 
entirely  wanting ;  in  some  cases  they  are  coincident  in  all  the  inte^ 
septal  spaces,  so  as  to  form  continuous  transverse  plates  or  septa, 
as  in  Pocilliporidm.  The  septa  of  the  first  and  second  cycles,  at  least* 
have  the  edge  entire  or  nearly  so,  often  all  the  septa  are  entire.  Hie 
exterior  of  the  walls  is  generally  more  or  less  costate,  sometimes 
finely  granulous  or  spinulose,  but  never  strongly  spinose. 

It  is  obvious  that  in  AstrsBacea,  as  hitherto  constituted,  there  are 
included  two  distinct  types  of  corals,  characterized  especially  by  the 
peculiarities  of  the  expanded  polyps.  In  the  division  here  established 
the  polyps,  so  far  as  known,  are  much  exsert  in  expansion  and  the  ten- 
tacles are  swollen  at  the  tips,  but  in  the  typical  Astrseacea,  such  as 
As'roea  {Fama\  Momndrina^  Mu99a^  the  polyps  are  not  exsert  and 
they  have  more  numerous  tentacles,  which  taper  to  the  end ;  their 
corals  increase  by  fissiparity  or  disk-budding,  the  septa  are  serrate  or 
echinate,  and  the  interseptal  spaces  are  much  subdivided  by  small 
oblique  plates. 
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Hence  I  have  taken  the  OculinidcB,  Stylasteridce^  and  StylopJwridce^ 
kept  distinct  from  the  Aatrmdce  by  Edwards  and  Haime,  together 
with  certain  families  of  their  AstrceidcBy  which  possess  the  same  type 
of  polyps,  as  representatives  of  a  distinct  suborder,  intermediate  in 
many  respects  between  Astreeacea  and  Madreporacea,  the  polyps  be- 
ing exsert,  as  in  the  latter,  the  corals  compact  and  imperforate, 
as  in  the  former.  To  this  suborder  it  seems  necessary  to  refer  the 
PoriUiporidm^  which  have  corals  in  many  respects  similar  to  those  of 
Stylophoridce  and  some  Octdinidce,  although  transversely  septate  or 
tabulated,  as  in  other  widely  different  groui)S,  and  have  exsert  polyps 
nearly  identical  with  those  of  Stylophora  and  similar  genera,  with 
12  or  24  long  tentacles,  swollen  at  the  tips. 

Whether  the  CaryophyUidoe  should  be  referred  to  this  suborder  or 
to  Astraeacea  is  somewhat  uncertain,  since  the  polyps  of  but  few  of 
the  genera  have  been  examined.  It  is  not  improbable  that  the  family, 
as  now  constituted,  includes  genera  belonging  to  both  suborders, 
having  little  in  common,  except  the  negative  character  of  lacking 
transverse  septa, — an  embryological  feature  that  is  evidently  of  but 
little  importance.  The  genus  Caryophyllia^  like  its  allies,  Para- 
cyathus,  etc.,  appears  to  have  soft  parts  with  the  same  general  struc- 
ture as  Oculina,  Aatrangia^  Cladocora^  etc.,  but  FlabeUum  appears 
to  agree  better  with  some  Astrseacea,  like  JEuphyllia,  etc.  Therefore 
since  the  typical  genera  seem  to  belong  here,  we  have  placed  the  Caryo- 
phyUidm  in  this  suborder,  as  the  lowest  family.  There  are  also  cer- 
tain other  genera,  generally  referred  to  Astrseacea,  which  seem  to 
have  greater  affinities  with  the  present  division,  though  the  soft  parts 
are  too  imperfectly  known  to  afford  positive  evidence ;  such  are  the 
genera,  Cyphaatrcea^  Gcdaxea^  Stylina^  etc. 

Prof  Dana's  second  family  of  CaryophyUaceaB,  the  CaryophyUidoB^ 
included  many  of  the  genera  of  this  group,  together  with  Pendro- 
phyllia  and  other  representatives  of  the  Madreporacea,  and  also 
Styllna  and  Qalaxea  (AnthophyUum) ;  but  Pocillipora^  Seriatopora, 
and  Stylophora  (Sideropora)  were  referred  by  him  to  Madreporacea. 
In  his  system  the  porous  structure  of  the  coral  in  Madreporacea  was 
not  regarded  as  of  so  much  importance  as  by  most  later  writers. 

The  following  are  the  principal  families  included  in  this  suborder : 

Stylasteridoe,  Corallum  branched,  with  very  compact,  mostly 
smooth,  oflen  colored  coenenchyma.  Cells  small,  much  filled 
up  below.  Septa  equal,  12  to  24  (sometimes  only  5  or  6),  often 
united  together  by  their  thickened  inner  edges  so  as  to  partially 
close  up  the  cell    Cost»  nearly  obsolete. 
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OoulinidcB.       Corallnm    enorosting    or    branched,    with     compact 
ccBQenchyma,  Bmootb,  or  slightly  costate  near  the  oella.      Cdls 
of  moderate  size  or  large,  more  or  less  filled  up  below.     Septa  12 
to  48  or  more,  in  several  unequal  cycles,  the  edge  of  the  principal 
ones  entire. 
PociUiporidcB.      Corallum  branched  or  lobed,  with  the  ccenenchyma 
compact  at  surface  and  mostly  spinulose.    Cells  small,  divided 
by  transverse  septa  below,  partially  filled  up.    Septa  12  to  24 
(rarely  36),  often  rudimentary,  especially  in  young  cella. 
StyhphoridcB.      Corallum  massive,  encrusting,  or  branched,  with  the 
ccenenchyma  compact  near  surface  and  mostly  spinulose.     Cells 
small,  not  filled  up,  or  but  slightly  so,  with  few  irregular,  trans- 
verse interseptal  divisions.     Septa  10  or  12  to  24. 
/  Stylinidce.      Corallum  massive,  astrsBiform.      Cells  of  moderate 

size  or  small     Septa  with  entire  edges. 
AttrangidcB,       Corallum  solitary,  or  csespitose,  encrusting,  or  lobed, 
with  little  or  no  ccenenchyma ;  buds  basal,  or  arimni^   from 
stolons,  or  lateral     Cells  of  moderate  size,  not  filled  up  below, 
with  few,  distant,  irregular,  transverse  divisions.    Septa  numerous, 
in  several  unequal  cycles,  those  of  the  first  and  second  usually 
with  entire  edges.     Includes  AstranginoB  and  CladoeortncR. 
CaryophyUidok      Corallum  solitary,  attached  or    free  when    adult 
Cells  often  large,  increasing  upward,  open  from  the  base.     Septa 
numerous,  in  several  unequal  cycles,  their  edges  entira 
On  the  west  coast  of  America  representative  of  but  four  of  these 
fSeunilies  are  known:    StykisteridcBj  PodUiporidos^  Astranffidas^  and 
CaryophyUidcB, 

The  OctUinidcB  are  abundant  in  the  Atlantic,  Mediterranean,  and 
Indo-Pacific  faunaa.  The  StylophoridcB  are  most  abundant  in  the 
Indo-Pacific,  but  have  a  few  representatives  in  the  Caribbean  fauna. 
The  Stylinidce  are  mostly  fossils  of  the  Cretaceous  and  Tertiary  forma- 
tions of  Europe,  but  a  few  species  still  live  in  the  Atlantic. 

Family,  Sttlasteridji  Pourtales. 

StylasteraceoR  (subfamilj  of  OctOinida)  Edw.  and  Haime,  CoralL,  ii,  p.  126,  1867. 
BtyUut&rida  Pourtales,  Bulletin  Mus.  Gomp.  ZooL,  Na  7,  p.  1S6, 18S8. 

The  corals  included  in  this  &mily  most  frequently  form  delicate, 
arborescently  branched  corals,  oft;en  flabelliform,  and  sometimes  with 
coalescent  branches,  in  other  species  the  coral  is  irregularly  lobed  or 
encrusting.  The  ccenenchyma  is  abundant  and  very  compact,  with  a 
smoothish  or  finely  granulous  surface,  often  with  peculiar  swellings  or 
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yesicles,  which  sometimeB  have  a  radiated  structure  and  may,  perhaps, 
indicate  the  position  of  a  second  form  of  polyps ;  in  other  cases  (as  in 
AUopora)  there  are  also  minute  pores  or  openings  with  a  raised  border 
scattered  between  the  ordinary  cells,  which  appear  to  represent  a  sec- 
ond more  rudimentary  form  of  polyps.  Therefore  it  is  probable  that 
in  this  family  the  polyps  are  dimorphous,  as  in  Pennatulacea  and  some 
AlcyofKzceaj  and  in  many  Hydroids,  but  the  soft  parts  have  not  yet  been 
described.  The  polyp-cells  are  small,  generally  filled  up  below  by  a 
solid  deposit,  sometimes  also  partiaUy  filled  up  and  more  or  less  obliter^ 
ated  by  the  thickening  of  the  septa  and  the  union  of  their  inner  edges, 
thus  separating  the  interseptal  chambers  from  the  central  part  of  the 
cell,  and  in  some  genera,  like  Distichipora  and  Errina^  nearly  or 
quite  obliterating  some  of  the  chambers.  The  septa  are  mostly  nar- 
row, equal  or  nearly  so,  in  one  to  three  cycles,  in  some  instances  only 
four  to  six,  most  frequently  twelve,  the  third  cycle,  when  present,  rudi- 
mentary.   Columella  generally  styliform,  sometimes  wanting. 

This  family,  as  now  constituted,  includes  the  following  genera : — 
Axohelia  K  and  H. ;  Cryptohelia  K  and  H. ;  Endohdia  K  and  H. ; 
Cydopora  Verrill;  Stylcuiter  Gray;  AUopora  Ehr.;  DUHchipora 
Lamarck;  Mrrina  Gray. 

In  the  works  of  Edwards  and  Haime  the  genus  Distichipora  was 
placed,  with  other  still  doubtful  forms,  in  the  '^  incerta  sedes ''  at  the 
end  of  the  list  of  genera.  In  the  final  work*  it  is  placed  in  an  appen- 
dix and  doubt  is  expressed  whether  it  may  not  belong  to  the  Alcyona- 
ria,  rather  than  to  the  Madreporaria,  while  Mrina  is  entirely  omitted. 
The  writer  first  explained  the  structure  of  these  genera  and  referred 
them  to  their  true  position  near  Stylaster^  in  the  Bulletin  of  the  Mu- 
seum of  Comparative  ZoOlogy,  No.  3,  p.  46,  1864.  Mr.  Pourtales, 
who  has  recently  discovered  and  described  several  new  and  very 
interesting  members  of  this  group,  fully  confirmed  this  conclusion  in 
later  numbers  of  the  Bulletin. f  He  has  also  suggested  that  the  group 
should  form  a  distinct  family, — an  opinion  in  which  we  fully  concur. 

Many  of  the  species  of  this  family  seem  to  be  confined  to  great 
depths,  where  they  form  a  considerable  portion  of  the  coral  faunte, 
and  yet  there  are,  also,  shallow-water  spedes  both  in  the  Atlantic  and 
Pacifia  When  deeper  dredgings  shall  have  been  made  on  the  west 
coast  of  America,  additional  genera  and  species  may  be  expected,  but 
at  present  two  species  of  the  genus  AUopora  are  the  only  known 
representatives  of  the  family  on  the  whole  coast 

*  Goralliaires,  vol  iii,  p.  460,  1860. 

t  Ka  6,  pp.  116,  117,  1867;  Na  7,  p.  136,  1868. 
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AUopora  Ehrenberg. 

AUopora  Ehr.,  CoralL  rothen  Meeres,  p.  147,  1834;  (p(urs)  Dana,  Zooph.,  p.  697; 
Edw.  and  Haime,  CoralL,  ii,  p.  131. 

Corallum  encrusting,  irregularly  lobed,  or  branching.  CcBnenchyma 
abundant,  compact,  the  surface  finely  granulous,  with  more  or  less 
numerous,  scattered  ampullee  or  vesicles.  Cells  small,  irregularly 
arranged,  scattered.  Septa  narrow,  not  exsert,  usually  five  to  ten 
larger,  equal,  thickened  ones,  which  generally  unite  by  their  inner 
edges  below,  so  as  to  enclose  the  intervening  small  chambers,  within 
which  may  usually  be  seen  rudimentary  septa  of  the  last  cycle,  in  the 
form  of  small  ascending  points  or  papilbe.  Columella  conical  or 
rounded,  finely  spinulose  or  hirsute. 

AUopora  Califomioa  VemiL 

Proceedings  Essex  Institute,  vol  iii,  p.  37,  18G6,  {non  Pourtales). 
Plate  10,  figure  8. 

Corallum  encrusting  at  base,  rising  into  thick,  irregularly  lobed  or 
palmate  branches,  three  inches  or  more  high,  some  of  which  are  two 
inches  broad  and  nearly  half  an  inch  thick ;  some  are  nearly  round 
and  rapidly  tapering,  of  about  the  same  thickness  as  the  others. 
Many  of  the  branches  have  an  annelid  tube,  with  two  apertures  side 
by  side,  in  the  center,  and  appear  to  be  due  to  the  encrusting  habit  of 
the  coral,  which  covers  the  tubes  with  a  thickness  of  from  an  eighth  to 
a  fourth  of  an  inch,  and  in  this  way  may  rise  into  false  branches. 
The  worm  tubes  themselves  are  quite  thin,  forming  a  delicate  sep- 
arable lining  for  the  tubes  formed  by  the  coraL  Some  of  the  branches 
subdivide  into  two  or  three  parts  near  the  end,  which  spread  nearly 
at  right  angles.  Cells  very  small,  about  "02  of  an  inch,  quite  irregu- 
larly scattered  over  the  whole  surface ;  distance  between  them  equal 
to  two  or  three  times  the  diameter,  or  from  '04  to  '07  of  an  inch.  Coen- 
enchyma  compact,  with  a  minutely  granulous  surface,  appearing 
smooth  to  the  unaided  eye,  but  having  a  few  minute  papilke  or  minute 
vesicular  ampulke,  some  of  which  are  open  at  top,  forming  small  pores 
scattered  between  the  cells.  In  a  longitudinal  section  the  cells  are 
seen  to  be  filled  up  below,  and  between  them  there  are  irregularly 
scattered,  minute,  rounded  cavities,  caused  by  the  superficial  papillsB 
or  vesicles.  Septa  represented  commonly  by  six  thick  triangular  pro- 
cesses which  converge  toward  the  center  of  the  cells,  leaving  only 
narrow,  radiating  spaces  between  them;  in  other  cells  the  number 
varies  from  five  to  eight.  The  septa  project  slightly  above  the  com- 
mon surface,  and  do  not  reach  more  than  half  way  to  the  center  of 
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the  cell,  uniting  together  by  their  thickened  inner  edges,  down  within 
the  cell,  and  separating  the  very  small  interseptal  spaces  from  the  cen- 
tral opening ;  within  each  interseptal  space  there  can  generally  be  seen 
a  minute  rudimentary  septa  in  the  form  of  an  ascending,  prominent 
point.  Cells  deep  in  the  central  portion,  nearly  filled  up  below  by  a 
round,  conical,  minutely  hirsute,  whitish  columella.  The  cells  are 
stellate,  with  very  slightly  raised  borders,  somewhat  unequal  in  size, 
and  many  are  distorted ;  two  are  often  seen  together  and  more  or  less 
confluent,  as  if  they  had  been  formed  by  fissiparity  or  disk  budding ; 
others  evidently  originate  by  interstitial  budding,  while  some  very 
small  rudimentary  cells  are  intermediate  between  the  ordinary  form 
and  the  ampullsB  with  central  openings,  indicating  that  those  are  made 
by  rudimentary  or  dimorphous  forms  of  polyps.  Color  light  minium- 
red. 

Height  7  inches ;  breadth  5*60 ;  diameter  of  cells  '02  to  -03,  the  cen- 
tral cavity  about  '01  of  an  inch. 

California,— Maj.  Wm.  Rich,  U.  S.  A. 

Probably  from  the  Gulf  of  California  in  deep  water. 

The  basal  portion  is  dead  and  encrusted  with  various  species  of 
Bryozoa,  Serpul»,  etc.  It  was  coUected  by  Major  Rich  during  the 
Mexican  war. 

AUopora  venusta  Verriii,  sp.  nov. 

AUopcra  Ca^ifomica  Pourtales,  Bulletin  M.  0.  Z.,  p.  186,  1868,  (wm  Yerrill),  no 
description. 

Plate  10,  figure  9. 

Corallum  encrusting  and  expanded  at  base,  rising  up  in  stout  lobes 
or  branches,  two  inches  or  more  high,  some  of  the  branches  broad 
and  somewhat  palmate  or  digitate,  the  terminal  branchlets  mostly 
round  and  about  '12  to  'IS  of  an  inch  thick,  obtusely  rounded  at  tips. 
Some  of  the  branches  contain  worm  tubes  similar  to  those  in  the  pre- 
ceding species,  with  two  openings  side  by  side,  and  apparently  of  the 
same  nature  with  those  found  in  Muriceaformoaa  of  Zorritos,  (p.  436), 
but  other  branches  are  quite  solid.  Coenenchyma  compact,  having  a 
minutely  granulous  surface,  with  a  few  minute,  scattered  vesicles  and 
pores.  Cells  small,  about  '03  of  an  inch,  regular,  circular,  with  the  bor- 
der sharp  and  distinctly  raised  above  the  general  surface ;  some  newly 
formed  cells  may  be  seen  scattered  among  the  others,  but  consisting 
only  of  a  slight  pit  in  the  coBuenchyma,  sometimes  very  superficial, 
circular,  and  rounded  at  bottom,  in  other  cases  a  little  more  advanced, 
showing  the  outlines  of  the  septa  and  columella.    The  cells  are  irregu- 
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larly  scattered  over  the  whole  Burface,  mostly  at  distances  varying 
from  '02  to  *10  of  an  inch.  The  principal  septa  vary  from  6  to  10, 
but  are  mostly  7  or  8,  quite  narrow  at  top,  but  much  thickened, 
broader  and  united  well  together  below,  so  as  to  form  a  cup-ehaped 
aperture  to  the  cell,  around  and  above  the  small  deep  central  pit,  and 
entirely  separating  the  very  small  interseptal  spaces,  in  which  the 
minute,  round,  projecting  points  of  the  small  septa  may  be  easily  dis- 
tinguished. Central  cavity  broader  in  its  upper  part  than  in  the  pre. 
ceding  species,  but  with  the  central  pit  smaller,  nearly  filled  by  the 
small,  round,  conical  columella.  Color  light  red,  the  branches  often 
yellowish  at  tips. 

Noah  Bay,  "Washington  Territory, — Collection  Museum  of  Compar- 
ative Zo5logy. 

Although  this  species  resembles  the  preceding  in  color  and  mode  of 
growth,  it  is  quite  distinct  in  the  form  and  structure  of  the  ceUs.  In 
this  they  are  raised,  circular,  regular,  and  cup-shaped,  while  in  the 
preceding  they  are  stellate,  often  irregular,  not  cup-shaped,  with  larger 
and  fewer  septa,  the  border  is  scarcely  raised,  and  the  columella  is 
larger. 

Family,  Pocillipobidjb  VerrilL 

Synopsis  Polyps  and  Chorals  of  N.  Padf.  Ezpl  Ezp.,  Part  W,  p.  6S,  in  Prooeedb^js 

(Communications)  of  Essex  Institute,  vol.  yi,  p.  90,  1869. 
Favosiiinm  (pars)  Dana,  Zooph.,  p.  514, 1846. 
I\)ciUoporina  (subfamily  of  Ihvontida)  £dw.  and  Haime,  OoraU,  iii,  p.  301,  I860. 

Corallum  with  an  encrusting  base  at  first,  from  which  arise  clusters 
of  lobes  or  branches,  which  grow  by  interstitially  budding  at  the  end& 
Ccenenchyma  abundant  and  very  compact  on  the  sides  of  the  branches 
and  base,  but  almost  entirely  wanting  among  the  crowded  terminal 
cells.  Cells  small,  angular  or  circular,  often  filled  up  below  with  a 
solid  deposit ;  the  transverse  plates  generaUy  extend  entirely  across 
the  cells  below.     Septa  6  to  24,  generally  twelve,  often  rudimentary. 

The  descriptions  and  drawings  of  the  polyps  of  PoeiUipora  by  Mr. 
Bradley,  show  conclusively  that  the  genus  is  a  true  madreporian,  as 
we  have  already  mentioned  in  other  articles.*  It  seems  also  to  be 
most  closely  allied  to  Oculina  and  Stylcphoraj  both  in  the  stmctnre  of 
the  polyps  and  coraL  Its  affinities  with  the  numerous  extinct  genera 
having  the  same  tabulate  structure  is  a  subject  requiring  a  great 
amount  of  careftil  investigation.  From  the  FavosUidcBy  as  a  whole, 
it  differs  in  having  an  abundant  ccenenchyma.  Favosites  differs  also 
in  having  perforate  walls,  and  doubtless  ought  to  be  separated,  at  least 

*  On  the  Affinities  of  the  Tabulate  Corals,  in  Proceedings  of  the  American  Associa- 
tion for  Advancement  of  Science,  1867,  p.  148.   See  also  Proc.  Essex  Inst,  yi,  p.  90, 1869. 
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as  a  distinct  family,  which  has,  perhaps,  closer  relations  with  Madre- 
poracecu  The  genns  Seriatopora^  has  been  united  with  certain  genera 
of  fossil  corals  to  constitute  a  distinct  family,  Seriatoporidce^  but  it 
would  appear  to  be  more  in  accordance  with  their  true  affinities  to 
unite  Seriatopora  and  the  allied  genera  with  the  PoeiUiporidcs.  The 
living  polyps  are  unknown,  however,  and  might  show  other  relation& 
The  Thecidm  E.  and  H.,  and  especially  Columnaria^  are  evidently 
very  closely  allied  to  PociUipora  and,  ought,  perhaps,  to  be  united  in 
the  same  family. 

The  association  by  Edwards  and  Haime,  and  others,  of  the  MiUepo- 
ridce  with  PociUiporidce  and  allied  forms,  under  the  name,  Tahulata, 
was  particularly  unfortunate,  since  they  have  no  relations  whatever, 
and  indeed  there  is  no  resemblance  except  iu  the  fact  that  in  cei*tain 
genera  of  both  groups  there  are  transverse  septa, — an  artificial  char- 
acter of  comparatively  little  importance,  which  also  occurs  in  the 
AstrcBidcB  {CcelastrcBo)  and  sometimes  even  in  the  MipsammidcB 
{AstrcBopsammia).  Prof.  Agassiz  has  shown  that  MiUepora  belongs 
to  the  Hydroidea^  and  holding  the  opinion  that  PociUipora  and  other 
tabulated  corals  were  allied  to  MiUepora  he  consequently  unite<l  all 
the  Tahvlata  of  Edwards  and  Haime  to  the  Hydroidea^  thus  removing 
them  from  the  class  of  polyps.  This  view  is  no  longer  tenable,  since 
the  genus  PociUipora  has  animals  identical  in  structure  with  the  most 
typical  genera  of  true  polyps.  Even  were  the  animals  of  PociUipora 
unknown,  the  examination  of  such  species  as  P,  elongata  Dana,  P. 
pliccUa  Dana,  P,  steUata  Verrill,  and  others,  in  which  there  are  twelve 
well  developed  septa,  having  the  same  essential  characters  as  those  of 
Oculinidm  and  Stylophoridm^  would  be  sufficient  to  convince  us  that 
the  genus  could  not  possibly  belong  to  the  Hydroidea^  unless  that 
group  is  to  be  so  modified  as  to  lose  the  principal  characters  by  which 
it  is  separated  from  the  class  of  polyps.  The  absence  of  radiating 
lamellae,  such  as  would  be  required  to  secrete  the  radiating  septa  of 
PociUipora,  Columnaria,  and  some  Favositidce  is  one  of  the  principal 
class  characters  by  which  Acalephs  are  separated  from  Polyps,  and  is 
a  constant  feature  of  acalephs ;  the  presence  of  such  lamellss  is  equally 
constant  and  characteristic  of  true  polyps. 

PocilliXKDra  Lamarck. 

PodQopora  (pars)  Lamarck,  Hist  anim.  sans  vert,  ii,  p.  273 ;   2nd  ed.,  ii,  p.  144. 
Jh)ciUopora  Dana,  Zodphytes,  p.  523;  Bdw.  and  Uwne,  OoraU.,  iii,  p.  301. 

The  coralla  consist  of  clustere  of  branches  or  lobes,  varying  in  the 
different  species  from  very  slender,  much  divided  branohlets  to  stout, 
Tbans.  Conkbcticut  Acad.,  Vol.  L  66  Nov.,  1870. 
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round,  and  obtuse,  or  very  broad  and  convoluted  lobes  or  fronds, 
which  arise  from  a  more  or  less  compact  encrasting  base.  Branches 
often  covered  with  verrucsB  or  rudimentary  branchlets,  composed  of  a 
few  or  many  cells.  At  the  ends  of  the  branches  the  cells  are  closely 
crowded,  angular,  closely  united  by  their  walls,  without  intervening 
GOBiienchyma,  but  on  the  sides  of  the  branches  they  are  more  or  less 
distantly  separated  by  the  compact  ccenenchyma,  which  is  sharply 
granulous  or  spinulose  at  the  surface.  Cells  small,  often  deep,  circular 
where  not  crowded,  often  filled  below  the  surface  by  a  solid  deposit, 
but  always  with  transverse  septa  in  the  lower  parts,  which  are  abun- 
dant and  regular.  Septa  narrow,  generally  12,  of  which  6  are  larger 
and  alternate  with  six  that  are  very  small  or  rudimentary ;  sometimes 
24.  The  septa  are  often  partially  or  wholly  rudimentary  or  abortive, 
especially  in  the  crowded  cells  at  the  end  of  the  branches,  but  in  many 
cases  two  opposite  ones  are  larger  than  the  rest  and  join  the  colu- 
mella, or  there  may  be  one  larger  one.  The  columella,  when  present, 
is  small,  solid,  a  little  prominent,  but  is  oft^n  wanting.  The  trans- 
verse plates  have  a  concentric  structure  and  are  often  seen  incomplete, 
with  an  opening  through  the  middle.  Occasionally  a  cell  is  divided 
by  fissiparity,  but  the  new  ones  mostly  appear  in  the  angles  between 
adjacent  cells. 

This  genus  is  very  abundant  throughout  the  tropical  parts  of  the 

Pacific  and  Indian  Oceans  and  the  Red  Sea.     At  the  Hawaiian  Islands 

several  large  species  of  PodUipora  constitute  an  important  part  of 

the  coral-reefis.    In  the  Atlantic  ocean  the  genus  is  unknown,  but  a 

♦  fossil  species  occurs  in  the  Miocene  of  the  West  Indies. 

Pocillipora  capitata  Verriu. 

PodUipora  capitata  Yerrill,  Bulletin  Mub.  Comp.  Zool,  p.  60,  1864;  Proc.  Essex 
Inat,  vi,  p.  99,  1869. 

Coralla  composed  of  clusters  of  large,  irregular,  usually  stout 
branches,  often  an  inch  or  more  in  diameter,  arising  from  a  massive 
or  encrusting  base.  The  branches  are  covered,  except  at  the  ends, 
with  more  or  less  elongated,  rising,  subacute  or  bluntly  rounded 
verruc».  The  branchlets  are  usually  spreading,  often  rounded  or 
clavate  at  the  end,  where  the  verruc»  become  obsolete.  Surface . 
covered  with  small,  rough,  scattered  spinules,  those  around  the  edge 
of  the  cells  more  prominent.  Cells  rather  small,  circular  and  deep 
on  the  side  of  the  branches,  and  mostly  separated  by  spaces  at  least  as 
broad  as  the  diameter  of  the  cells,  sometimes  more  crowded ;  on  the 
ends  of  the  branches  and  verrucsB,  the  cells  are  angular  and  separated 
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only  by  thin  walls.  Septa  twelve,  usually  very  narrow  or  rudimen- 
tary, the  lower  part  generally  more  developed  than  the  upper ;  some- 
times one  is  broader  and  joins  the  very  small  columella,  which  is, 
however,  generally  wanting. 

The  largest  specimens  seen  are  more  than  a  foot  in  diameter ;  the 
branches  '5  to  1  inch ;  verrucae  '30  of  an  inch  long ;  '10  to  20  in  di- 
ameter ;  cells  '08  to  '04  in  diameter. 

Acapulco, — A.  Agassiz ;  Socorro  Islands, — J.  Xantus;  Pearl  Islands, 
— ^P.  H.  Bradley ;  La  Paz, — J.  Pedersen. 

Pooillipora  oapitata,  var.  porosa  VerriiL 

PociO/ipoira  capiiatOy  var.  porosa  Verrill,  Proc  Essex  Inst,  vi,  p.  99,  1869. 

Coralla  forming  large  rounded  clamps,  10  to  16  inches  in  diameter, 
with  more  or  less  elongated,  divergent  or  crowded,  angular,  and  often 
flattened  branches,  which  are  usually  '26  to  '36  of  an  inch  in  thickness ; 
•60  to  '75  in  breadth ;  and  1  to  8  long,  often  truncate  or  digitately 
lobed  at  the  end.  VerrucflB  variable,  mostly  ascending,  often  large 
and  prominent,  generally  elongated,  roundish,  tapering  to  the  sub- 
acute end,  the  upper  ones  often  appressed,  obsolete  on  the  summits  of 
the  branches,  where  the  cells  are  closely  crowded.  Cells  large  and 
deep,  the  lateral  ones  mostly  crowded,  the  intervening  spaces  gene- 
rally less  than  their  diameters,  often  not  half  as  mucL  Septa  12  or 
24,  distinct,  nearly  equal,  narrow,  slightly  exsert  and  acute  at  summit. 
Surface  of  the  coenenchyma,  between  the  cells,  finely  spinulose,  the 
spinose  grains  oft^en  crowded,  but  frequently  forming  only  a  single 
row.  The  cells  are  but  little  closed  up  in  the  interior  by  solid  deposits 
and  the  texture  of  the  coral  is,  therefore,  quite  porous.  In  one  large 
specimen  the  branches  on  one  side  are  of  the  normal  size  and  form, 
while  on  the  other  they  become  more  slender  and  much  subdivided 
at  the  ends  into  small,  obtuse,  lobe-like  or  digitate  branchlets.  The 
cells  on  this  part  are  smaller  and  more  distant. 

The  larger  specimens  are  about  10  inches  high  and  12  broad;  the 
larger  branches  *60  to  1  inch  in  width ;  *26  to  '36  in  thickness ;  cells 
*04  to  '06  of  an  inch  in  diameter. 

Near  La  Paz,  brought  up  by  divers, — J.  Pedersen. 

The  Museum  of  Tale  College  possesses  four  large  and  several  small 
specimens  of  this  form. 

Pooillipora  oapitata,  var.  robusta  Vemii,  nov. 

Coralla  forming  large,  more  or  less  hemispherical,  close  clumps  of 
stout,  angular,  mostly  flattened,  obtuse,  dichotomous  branches,  which 
usually  fork  at  distances  of  from  1*6  to  4  inches,  in  large  specimens. 
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The  branches  are  covered  laterally  with  numerouB,  rather  large,  pro- 
minent, elongated,  mostly  acute,  ascending  yerraosB,  which  are  pretty 
evenly  scattered  over  the  surface  and  seldom  crowded,  rarely  obtuse 
or  rounded  at  the  end,  usually  containing  a  dozen  or  more  polyp-celU^ 
The  verruc«  become  obsolete  at  the  tips  of  the  branches,  which  are 
mostly  blunt  or  truncate  and  filled  with  closely  crowded,  an^ular 
polyp-cells.  The  cells  on  the  sides  of  the  branches  and  verrucas  zxe 
rather  small,  mostly  separated  by  distances  about  equal  to  their  diam- 
eter. Septa  commonly  six,  very  distinct  but  narrow,  often  twelve. 
Columella  either  a  small  papilla  or  rudimentary  and  scarcely  distinct. 
Ccenenchyma  between  the  cells  compact  and  covered  with  minute 
rough  granules.  In  a  transverse  section  the  ceUs  are  found  to  be 
much  filled  up  below,  and  the  coral  quite  compact ;  the  transverse 
dissepiments  are  rather  distant,  the  spaces  between  usually  exceeding 
the  diameter  of  the  cells.  Height  of  the  largest  specimens  16  to  18 
inches ;  length  of  undivided  branches  2  to  4 ;  breadth  '50  to  1'60 ;  thick- 
ness '36  to  -76 ;  length  of  average  verrucae  '30  to  "40 ;  their  diam- 
eter '20  to  -30 ;  diameter  of  cells  ^02  to  -03  of  an  inch. 

Toung  specimens  attached  to  shells  of  Margaritophora  fimhriata 
Dunker,  have  a  few  short  rising  branches  in  the  middle,  with  a  broad, 
thin,  encrusting  basa  The  marginal  cells  are  obliquely  appressed  to 
the  surface  of  the  shell,  their  outer  edges  being  flattened  and  extend- 
ing, with  the  septa,  which  are  here  conspicuous  and  like  elevated 
costsB,  considerably  beyond  the  proper  edge  of  the  cells,  exactly  as  in 
Astrangia  and  the  young  of  Oeulina.  The  new  cells  at  the  edge  are 
also  produced  by  marginal  budding,  as  in  the  genera  named.  A  study 
of  these  marginal  cells  confirms  the  affinities  of  this  &mily  with  the 
Oculinacea. 

Gulf  of  Califomia,  south  of  La  Paz,  3  to  6  fathoms,  brought  up  by 
divers, — ^J.  Pedersen. 

The  Museum  of  Yale  College  has  received  upwards  of  twenty  speci- 
mens of  this  form,  most  of  them  of  large  size  and  quite  constant  in 
character.  But  some  of  the  smaller  specimens  are  evidently  dwarfed 
by  unfavorable  conditions  of  growth  and  have  very  irregular  branches, 
sometimes  much  divided,  and  the  verrucaB  nearly  obsolete  in  some 
parts.  The  following  form,  however,  seems  worthy  of  a  distinct  vari- 
etal name. 

Pocillipora  capitata,  var.  pumila  VemU. 

The  coralla  consist  of  elongated  clumps  of  short,  mostly  obtuse 
and  much  divided,  crowded  branches,  arising  from  the  upper  side  of 
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large,  horizontal  often  forked,  branch-like  base.  These  clamps  seem 
to  have  originated  from  large  detached  branches,  which  have  been 
broken  from  specimens  of  the  preceding  form  and,  having  fallen  to 
the  bottom,  have  served  as  bases  for  the  numerous  rising  branchlets, 
which  probably  arose  from  the  original  verrucae  by  excessive  enlarge- 
ment and  gradual  alteration  to  the  form  of  branches,  the  largest  of 
which  subdivide  and  develop  verrucffi  like  those  of  the  parent  form. 
Cells  and  coBnenchyma  as  in  the  preceding  variety. 

Length  of  the  clumps  6  to  1 2  inches ;  breadth  8  to  5 ;  height  2  to 
4 ;  length  of  branches  '50  to  2 ;  their  diameter  '25  to  '60. 

Gulf  of  California,  with  the  preceding, — J.  Pedersen. 

About  a  dozen  specimens  of  this  variety  have  been  received. 

In  general  appearance  it  is  very  different  from  the  normal  form. 

Pocillipora  lacera  VenUL 

Proc.  £8sex  IiitiUtute,  vol  vi,  p.  100,  1869. 

Coralla  consisting  of  more  or  less  irregular  or  rounded  clumps  of 
long,  irregular,  often  crooked,  rough,  and  much  subdivided  branches. 
The  branchlets  are  short  and  lacerately  or  digitately  divided  and 
lobed  at  the  ends,  the  subdivisions  small,  variously  shaped,  often  slen- 
der, but  generally  more  or  less  compressed  and  obtuse  at  the  tips, 
often  having  the  appearance  of  elongated  verrucse,  while  the  lateral 
branchlets  pass  gradually  into  the  verrucae,  which  are  few,  irregular, 
and  distantly  scattered  on  the  larger  branches.  Lateral  cells  rather 
large,  round,  rather  distant,  often  shallow;  septa  mostly  12,  narrow, 
usually  subequal,  sometimes  one  is  larger,  often  all  are  rudimentary 
or  wanting.  Columella  rudimentary  or  wholly  abortive.  CoBnen- 
chyma abundant  between  the  cells,  firm,  the  surface  finely  and  evenly 
spinulose. 

The  larger  specimens  are  6  to  8  inches  in  diameter  and  height ;  the 
large  branches  *dO  to  '50  in  diameter ;  and  2  to  6  long ;  the  terminal 
branchlets  mostly  *10  to  '30  long;  -10  to  '16  in  diameter;  the  cells  '08 
to  04  of  an  inch  in  diameter. 

In  life,  according  to  Mr.  Bradley,  the  polyps  are  small,  exsert,  with 
twelve  equal  cylindrical  tentacles,  which  are  swollen  at  the  tips ;  they 
are  about  equal  in  length  to  the  diameter  of  the  body,  and  they  are 
arranged  in  a  single  circle  around  the  margin,  but  six  are  held  hori- 
zontally and  six  upright  in  expansion.  The  color  of  the  polyps  is 
dark  brown,  greenish  brown,  or  dark  green ;  tentacles  dark  brown, 
the  tips  white. 

'^  In  arrangement  and  form  of  tentacles  this  species  closely  resem- 
bles the    accompanying  Porites  (P.   Pananierms)^  which  also  has 
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twelve  cylindrical,  light  brown  tentacles,  with  white  tips,  but  the  tips 
are  not  perceptibly  swollen,  and  they  are  not  held  alternately  upright 
and  horizontally,  as  in  PociUipora,^'* — F.  H  B. 

Pearl  Islands,  Panama,  and  Acajutla, — F.  H.  Bradley.  "  In  more 
shc4tered  situations  near  the  head  of  Panama  Bay,  this  coral  covers 
considerable  surfaces,  but  farther  out  it  seems  to  be  confined  to 
sheltered  spots,  and  occurs  in  scattered  clumps." — F.  H.  B. 

This  species  forms  loose  open  clumps  of  rather  slender  and  irregular 
branches,  quite  unlike  those  of  the  preceding  species  in  appearance. 

Family,  AstbanoiduE  VerrilL 
CladocoracecR  bdI  AstrangiaceoB  Edw.  and  Haime,  CoralL,  ii,  pp.  587  and  606. 

The  coralla  in  this  group  consist  of  encrusting,  creeping,  or  more 
or  less  fasciculated  clusters  of  rather  small,  cylindrical,  or  somewhat 
turbinated  corallites,  which  have  rather  deep,  cup-shaped,  mostly  cir- 
cular calicles.  The  buds  arise  chiefly  from  the  lateral  walls,  either 
from  near  the  top,  on  the  sides,  at  the  base,  or  even  on  basal  stolon- 
like extensions.  In  young  specimens  and  at  the  margins  of  encrust- 
ing species  the  calicles  are  often  appressed  to  the  surfaces  to  which 
they  adhere,  and  buds  arise,  also,  from  within  the  extending  outer 
margins  of  the  calicles. 

The  septa  form  from  three  to  five  or  more,  unequal  cycles,  the  pri- 
maries and  secondaries  often  with  subentire  summits,  the  others 
denticulate  or  deeply  incised.  The  columella  is  variously  developed, 
often  papillose.  The  transverse  dissepiments  are  few  and  distant. 
CoBnenchyma  wanting  or  but  slightly  developed. 

The  polyps  are  quite  exsert,  with  slender,  tapering  tentacles,  which 
are  swollen  at  the  tips,  and  covered  with  minute  scattered  verrucie, 
composed  chiefly  of  nettling  organs. 

This  family  includes  two  groups  distinguished  by  Edwards  and 
Haime :  GladocoracecBy  in  which  the  budding  is  lateral  and  the  corals 
consist  of  more  or  less  caespitose  clumps  of  tubular  corallites;  and 
Aatrangiacem^  in  which  the  budding  is  mostly  basal,  or  from  creeping 
stolons,  producing  low  encrusting  corals. 

But  these  two  modes  of  growth  pass  by  almost  insensible  gradations 
into  each  other.  Thus  there  are  species  of  Cladocora  in  which  ^e 
budding  is  partially  at  or  near  the  base,  as  it  is  in  all  the  species  while 
young,  and  there  are  certain  species  of  Aatrangia  which  bud  at  the 
same  time  from  basal  expansions,  from  within  the  margin  of  the  outer 
calicles,  and  laterally  from  the  walls  near  the  summit  {A,  DanoB  and 
A.  astrceiformia) ;  while  other  species  bud  both  from  stolons  and 
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laterally,  and  have  more  elongated  tubidar  corallites  {A.  Hdimei^  etc.). 
It  is,  therefore,  impossible  to  make  any  marked  distinction  between 
these  two  groups  of  genera.  It  is  not  improbable  that  in  adopting 
them  as  subfamilies,  I  have  given  to  the  mode  of  growth  even  more 
importance  than  it  merits. 

Sub-family,  AstranginuG  VerriU. 

Asireinot  repianks  £dw.  and  Haime,  Ann.  des  Sciences  nat,  3<^  ser.,  xii,  p.  175,  1849. 
AsPrangiobcea  Bdw.  and  Htilme,  Coralliaires,  ii,  p.  606,  1857. 

Coralla  encrusting  or  creeping,  formed  of  low  corallites,  which 
multiply  chiefly  by  basal  budding. 

Astrangia  Edw.  and  Haime. 
Astrajigia  Milne-Edwards  and  Jules  Haime,  Comptes-rendus  de  TAcad.  des  Sd,  xxvii, 
p.  496,  1848;  Ann.  des  Sci.  nat.,  xii,  p.,  180,  J 849;  Coralliaires,  U,  p.  613,  1857; 
Yerrill,  Revision  of  Polyps  of  Eastern  Coast  United  States,  in  Memoires  Boston  Soc. 
Nat  Hist,  i,  p.  39,  1864. 

Coralla  encrusting,  consisting  of  rather  small,  short,  more  or  less 
turbinate  corallites,  which  arise  by  budding,  either  from  basal  expan- 
sions of  the  wall  of  the  parents,  from  the  sides,  or  from  within  the 
obliquely  extended  margins  of  those  in  the  outermost  row,  and  thus 
form  clusters,  spreading  over  rocks,  shells,  etc.,  or  in  some  cases 
thin  aggregate  masses,  sometimes  rising  in  the  middle  into  irregular 
lobes  or  short  branches.  The  calicles  are  circular,  except  when 
crowded  or  appressed,  moderately  deep,  with  a  papillose  columella. 
Septa  more  or  less  unequal,  in  three  or  four  cycles,  the  primaries  and 
secondaries  most  prominent,  all  with  strongly  granulated  sides  and 
denticulated  edges,  the  lowest  teeth  larger  and  more  or  less  palifomi,* 

*  The  following  species  has  the  basal  teeth  of  the  septa  developed  into  well-marked, 
prominent  pali.  As  it  was  figured,  by  mistake,  upon  the  plate  with  the  Panama  Bpccies, 
I  add  a  bri'  f  description  : 

Astrangia  paiifera  Yemll,  sp.  noy.     Plate  ix,  figure  2. 

Corallites  low,  cylindrical,  scatrered  over  the  surface  to  which  they  adhere,  ur^ually 
at  dista'ices  twice  as  fo^at  as  their  diameter,  or  even  more,  and  connected  by  narrow 
and  thin,  stolon-like  expansions  of  the  bases.  Calicles  circular,  shallow.  Columella 
small,  with  about  six  t>  ten  prominent  pipillse.  Septa  twenty-four  to  thirty,  not 
crowded,  separ.it^  by  spaces  greater  than  their  thickness,  subequal,  the  primHries  a 
little  broMder,  thicker,  and  more  prominent  than  the  seoondaries,  which  also  somewhat 
exceed  the  tertiaries ;  all  with  Hnely  granulated  sides  and  rather  broadly  rounded.  Hnely 
denticulated,  and  very  slightly  expert  summits ;  inner  edg^  perpendicular,  separate*! 
by  a  deep  notch  fVom  the  paliform  tooth,  of  which  there  is  usually  but  one  to  each 
Fepta.  The  p  iliform  teeth  are  comparatively  large,  prominent  obtuse,  those  of  the 
primaries  largest  and  nearest  the  center,  the  others  smaller  and  a  little  farther  from  the 
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in  the  typical  species,  and  blending  gradually  with  the  pspilbe  of  the 
columella.  Transverse  dissepiments  few  and  distant.  Walls  naked 
and  costate  toward  the  summit,  often  covered  toward  the  base  with 
an  imperfect  epitheca  and  various  encrustations.  The  polyps  in  ex- 
pansion are  sub-pellucid,  and  rise  considerably  above  the  calicles ;  tiie 
tentacles  are  long,  slender,  and  covered  vrith  small  white  vermcie, 
with  a  knob  at  the  end. 

This  genus  is  widely  distributed,  but  appears  to  be  most  abundant 
on  the  American  coasts,  where  its  numerous  species  range  on  the 
Atlantic  side  from  Cape  Cod  to  Patagonia  and  on  the  Pacific  side 
from  the  Gulf  of  California  to  Peru,  and  perhaps  farther.  Three 
species,  at  least,  are  found  in  the  West  Indies ;  two  on  the  Atlantic 
coast  of  the  United  States ;  one  or  more  at  Rio  Janeiro;  and  one  in 
the  Straits  of  Magellan.  One  large  species  is  found  on  the  Atlantic 
coasts  of  Spain  and  Portugal ;  and  one  on  the  British  coast.  From 
the  Indo-Pacific  fauna  none  have  been  described  except  A.  palifera, 
though  others  probably  exist  there.  Two  or  more  species  are  also 
found  in  the  tertiary  strata  along  the  Atlantic  coast  of  the  United 
States.*  Two  species :  A.  Edwardsii  Verrill  {A.  Danm  E.  and  H.) 
and  A.  Michelini  E.  and  H.,  are  from  unknown  localities,  but  may  be 
identical  with  some  of  the  species  already  referred  to  from  the 
Atlantic  coast  of  South  America. 

Astrangia  Haimei  Verriii. 

Astrangia  Haimei  Verrill,  Proc.  Boston  Soc  Natural  History,  x,  p.  330,  April,  1866. 
Plate  LX,  figures  6,  6*. 

Coralla  encrusting,  consisting  of  prominent  cylindrical  or  turbinate 
corallites,  sometimes  rising  more  than  half  an  inch  above  the  sur&ce  of 
the  basal  expansion,  which  connects  them  together,  and  becoming 
slightly  turbinate  and  divergent  when  highest. 

The  corallites  are  distant  from  each  other  from  '04  to  '26  of  an  inch. 
The  basal  mural  expansion  is  very  thin,  compact,  and  slightly  gran- 
ulated, having  a  smooth  appearance,  and  usually  without  apparent 
striations.  Septa  from  thirty  to  forty-eight,  very  narrow  and  thin, 
with  the  inner  edges  nearly  perpendicular,  forming  a  deep  cup,  nar- 
row at  the  bottom;  they  are  all,  except  those  of  the  last  cycle,  which 

center,  according  to  their  age,  thus  forming  an  irregular  circle.  Wall  compact  glossy, 
with  slight,  nearly  equal,  finely  granulated  oosUe. 

Height  of  corallites  *06  to  '10  of  an  inch;  diameter  *10  to  *13;  distance  between 
them  15  to  '30. 

Ceylon,  adhering  to  dead  corals. — Museum  of  Yale  College. 

*  Both  of  these  fossil  species  belong  to  the  subgenus,  Ooenangia, — see  page  530. 
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are  more  narrow,  of  nearly  the  same  width,  giving  an  even  appearance 
to  the  cavity  of  the  cnp ;  they  project  slightly  above  the  wall,  about 
•01  of  an  inch,  in  the  form  of  narrow  points,  alternately  larger  and 
smaller;  the  inner  edges  are  thin,  evenly  and  sharply  dentate,  the 
sides  strongly  granulated,  but  not  crowded  together,  the  spaces  be- 
tween them  being  equal  to  their  thickness,  or  even  wider.  The  col- 
umella is  small,  consisting  of  numerous  even  papillae,  graduating  into 
the  teeth  at  the  base  of  the  septa.  Walls  thin,  granulated  exteriorly, 
with  low,  even  costsB  on  the  upper  part,  which  mostly  disappear 
toward  the  base. 

Diameter  of  cups  '10  to  '18  of  an  inch  ;  depth  '06  to  '10  ;  height  of 
corallites  usually  about  '10  to  '26,  sometimes  '40  to  -55  of  an  inch. 

Panama  and  Pearl  Islands  on  the  reefs,  at  low-water  in  pools; 
Zorritos,  Peru;  Acajutla;  Realejo;  La  Union,  San  Salvador,  com- 
mon,— F.  H.  Bradley. 

The  following  description,  found  among  Mr.  Bradley's  notes,  is 
believed  to  apply  to  this  species,  for  though  no  numbered  specimen 
was  found  corresponding  to  it,  there  is  no  other  species  in  the  Zorritos 
collection  to  which  it  would  apply :  "  Tentacles  30  or  more,  in  two 
unequal  rows ;  those  of  the  outer  row  deep  pink,  with  whitish  tips ; 
those  of  the  inner  row  greenish,  with  whitish  tips.  Those  of  the 
outer  row  are  about  one-fourth  as  long  as  the  diameter  of  the  polyp, 
and  twice  as  long  as  the  inner  ones.  Disk  nearly  transparent,  green- 
ish, with  eight  very  deep  pink  lines  radiating  from  the  sides  of  the 
elongated  moutL" 

Astrangia  pulohella  Vemii,  op.  cit,  p.  33i. 

Coralla  encrusting,  consisting  of  patches  of  small,  low,  cylindrical 
corallites,  scattered  at  distances  varying  from  less  than  their  diameter 
to  more  than  a  quarter  inch,  and  connected  together  by  a  thin,  calca- 
reous, basal  expansion,  much  like  that  of  the  preceding  species,  but 
smoother  and  with  only  minute  granulations  Calicles  shallow,  coni- 
cal, with  a  narrow  center,  their  whole  inner  surface  crowdedly  papil- 
lose, the  papillffi  of  the  columella  being  confused  with  the  teeth  of  the 
septa,  and  very  small.  Septa  twenty-four,  projecting  very  slightly 
above  the  wall,  or  not  at  all,  narrow  at  the  top  but  broad  within,  all 
nearly  equal,  the  edges  evenly  toothed,  and  the  sides  very  strongly 
and  roughly  granulated,  so  that  the  granules  of  adjacent  septa  often 
touch,  giving  them  a  crowded  appearance.  Costae  scarcely  apparent, 
even  at  the  sunmiit.  Diameter  of  the  cups  *08  to  *1 0  of  an  inch ;  depth 
•03 ;  height  '06,  sometimes  more. 

Panama  and  Pearl  Islands,  with  the  last,  common, — F.  H.  Bradley. 
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Astrangia  oonoinna  Vemii,  op.  cit,  p.  331. 

Plate  IX,  figure  5. 

The  coralla  consist  of  clusters  of  broad,  low,  cylindrical  corallites, 
which  are  distant  about  their  own  diameter  and  connected  by  stolons 
or  a  thin  basal  expansion.  Calicles  not  so  deep  as  wide,  cap-shaped, 
with  a  narrow  papillose  columella,  forming  the  bottom.  Septa  from 
thirty-six  to  fifty,  subequal,  the  primaries  often  a  little  broader,  and 
those  of  the  last  cycle  narrower  than  the  rest.  All  are  rounded  at  the 
top,  and  finely  toothed,  but  at  the  middle  the  inner  edge  becomes 
more  nearly  perpendicular  and  has  longer  teeth,  resembling  pali,  which 
blend  with  the  papillae  of  the  columella,  which  are  fine  and  numerous. 
The  tops  of  the  septa  are  thin  and  project  slightly  above  the  wall,  the 
primaries  most  so.  Their  sides  are  not  so  strongly  granulated  as  in 
the  preceding  species,  and  they  appear  thinner  and  less  crowded. 
Exterior  granulated,  slightly  costate  near  the  summit,  often  encrusted 
with  Bryozoa,  etc.,  to  near  the  top. 

Diameter  of  cups  •!  8  to  '22 ;  height  '10  to  '16  of  an  inch. 

Panama  and  Pearl  Islands,  not  common, — F.  H.  Bradley. 

Resembles  the  last,  but  has  much  larger  cells  and  more  numerous 
septa,  which  are  not  so  strongly  granulated. 

Astrangia  dentata  VemU,  op.  dt,  p.  382. 

Coralla  forming  clusters,  encrusting  rocks,  similar  to  the  last,  with 
cups  of  about  the  same  size,  but  deeper  and  less  open.  Septa  from 
thirty-six  to  forty-eight,  very  unequal  according  to  their  cycles,  the 
primaries  being  comparatively  broad  and  rounded  above,  while  those 
of  the  last  cycles  are  very  narrow  ;  they  are  not  crowded,  being  sepa- 
rated by  spaces  equal  to  their  thickness;  they  project  unequally, 
the  primaries  about  02  of  an  inch,  the  others  slightly.  All  the  septa 
are  strongly  and  irregularly  toothed,  the  principal  ones  especially  so; 
the  teeth  on  the  upper  part  are  rough  and  lacerate,  those  on  the  inner 
part  prominent,  paliform,  merging  into  those  of  the  columella ;  the 
sides  are  rudely  granulous.  Columella  rather  small,  concave,  forming 
the  narrow  bottom  of  the  deep  cells,  covered  by  numerous,  small, 
crowded,  rough  papillaB. 

Walls  thin,  with  subequal,  low,  thick,  granulous  costae,  which  often 
extend  on  the  surface  of  the  basal  expansion,  and  usually  encrusted 
nearly  to  the  edge  of  the  cups  with  sponge,  etc.  Color  of  the  un- 
bleached coral  dark  brown. 

Height  of  corallites  '20  to  '30 ;  diameter  16  to  "20 ;  depth  about  "05; 
gome  of  the  patches  are  two  or  three  inches  across. 
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Panama  and  Pearl  Islands,  at  low-water  mark  in  rocky  pools,  and 
in  6  to  8  fathoms  on  base  of  Muricea^ — F.  H.  Bradley ;  Aeajutla,  San 
Salvador, — F.  H.  Bradley  ;  Acapulco,— A  Agassiz  ;  La  Paz, — J. 
Pedersen. 

This  species  resembles  the  preceding  more  than  any  other  species, 
but  may  easily  be  distinguished  by  the  deeper  calicles  and  more  un- 
equal septa,  which  are  more  strongly  toothed. 

Astrangia  costata  VemU  op.  cit,  p.  332, 

Coralla  consisting  of  from  one  to  four,  turbinate,  rather  high  cor- 
allites,  surrounded  by  a  very  thin  mural  expansion,  usually  encrusting 
dead  shells.  Cup  circular,  narrow  and  deep.  Septa  twenty-four  to 
thirty,  the  primaries  wide,  about  one-fourth  the  diameter  of  cup, 
rounded  and  subentire  at  the  top,  perpendicular  and  toothed  within  ; 
the  others  similar,  but  successively  narrower,  with  shai-p  teeth  through- 
out. The  septa  project  very  unequally,  giving  a  notched  appearance 
to  the  margin  of  the  cups.  Walls  very  thin,  with  subequal,  elevated 
costse,  which  extend  to  the  base  and  on  the  basal  expansion.  The 
columella  is  very  small,  with  few  papillae.  The  septa  within  the  cell  are 
thin  and  not  crowded,  the  spaces  between  them  being  greater  than 
their  thickness,  giving  them  a  loose  appearance.  Diameter  of  the 
cups  '08  to  '10  of  an  inch;  height  '10  to  *16. 

Panama,  on  dead  shells,  in  6  to  8  fathoms, — F.  H.  Bradley. 

This  is  very  distinct  from  all  the  others  and  approaches  PhyUangia, 

Astrangia  Pedersenii  Veniii,  sp.  nov. 

Coralla  composed  of  clusters  of  sub- turbinate  corallites,  connected 
by  thin  stolon-like  extensions,  often  arranged  in  finear  series  radiating 
from  the  center  of  the  cluster,  the  outer  ones  oblique.  Corallites  not 
crowded,  the  largest  seldom  more  than  a  quarter  of  an  inch  high. 
Calicles  cup-shaped,  narrow  and  deep  at  center,  with  a  thin  edge  and 
quite  open  interseptal  spaces,  which  are  about  t^-ice  as  broad  as  the 
septa.  Columella  very  narrow,  papillose.  Septa  thin,  unequal,  about 
30  in  the  largest  calicles ;  the  primaries  are  about  twice  as  wide  as 
the  tertiaries,  thin,  a  little  exsert,  the  summit  rounded  and  sharply 
denticulate,  the  inner  edge  nearly  perpendicular,  with  small,  prominent, 
palitbnn  teeth  toward  the  base ;  secondaries  similar  but  a  little  nar- 
rower and  less  exert ;  those  of  the  third  and  fourth  cycles  very  thin 
and  narrow,  very  slightly  exsert,  the  edge  sloping  from  the  narrow 
summit  and  sharply  denticulate.  Walls  covered  with  about  36,  low, 
nearly  equal,  rather  distant,  granulous  costffi,  often  encrusted  with 
nullipore,  etc. 
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Some  of  the  clusters  are  2  inches  across ;  the  corallites  '05  to  ^26 
apart;  10  to  '26  high ;  '10  to  '16  in  diameter ;  depth  of  cup  '06  to  '10 ; 
primaries  about  *03  broad ;  '02  exsert. 

La  Paz,  on  base  of  Eugorgia  nobilisy  in  4  to  6  fathoms, — J.  Peder- 
sen ;  Guaymas,  on  dead  shells,— Dr.  E.  Palmer  (Chicago  Acad-  ScL). 

This  species  resembles  A.  Haimei  more  than  any  of  the  other 
species,  owing  to  its  deep  open  calicles,  but  is  readily  distinguished 
by  its  decidedly  costate  exterior ;  by  the  broader  and  more  exsert 
primary  septa ;  and  especially  by  the  fewer  and  quite  unequal  septa 
and  wide  interseptal  chambers. 

Subgenus,   CCBHailgia  Verrill. 

Corallites  united  together  laterally,  forming  small,  Astrsea-like, 
encrusting  masses,  sometimes  rising  into  lobes  in  the  middle.  Cali- 
cles angular  and  crowded.  Septa  without  distinct  paliform  teeth 
at  base,  those  of  the  last  cycles  curved  towards  and  usually  united  to 
those  of  the  preceding  cycles.  Columella  small  or  moderate,  scarcely 
papillose,  composed  of  contorted  processes  originating  from  the  septa. 
Budding  takes  place  mostly  in  the  angles  between  the  corallites,  both 
around  the  margin  and  in  the  central  parts. 

Besides  the  following  species  this  group  includes  A,  heila  and  A. 
Marylandica  (Conrad  sp.),  from  the  later  tertiaries  of  the  eastern 
coast  of  the  TJnited  States.  A,  Batioe  Ag.  from  the  Virginian  fauna, 
and  A,  aatrcBiformis  E.  and  H.,  from  the  Carolinian  fauna,  are  inter- 
mediate between  this  sub-genus  and  the  typical  species,  in  mode  of 
growth. 

Astrangia  (CoBnangia^  conferta  Vernii,  sp.  nov. 

Coralla  encrusting,  forming  AstraBa-lIke  crusts  with  an  uneven  surface, 
two  or  three  inches  broad  and  about  a  third  of  an  inch  thick  in  the 
middle,  consisting  of  crowded  prismatic  corallites,  intimately  united 
together  throughout  their  whole  length.  Calicles  deep,  narrow  at 
bottom,  angular,  often  oblique  and  expanded  on  one  side,  the  adjacent 
ones  separated  only  by  a  thin,  sharp  wall ;  interseptal  spaces  ratht^r 
wide,  double  the  thickness  of  the  septa.  Columella  small,  composed 
of  rough,  irregular,  oblique,  transverse,  and  more  or  less  contorted 
lamellae,  arising  from  the  inner  edges  of  the  septa,  the  upper  sur- 
face more  or  less  roughened  with  small  granules,  but  not  papillose. 
Septa  subequal,  in  three  cycles,  usually  24  in  the  largest  cells,  all  of 
them  thin,  very  narrow  at  the  top,  the  edge  sloping  to  the  columella 
or  somewhat  concave,  sharply  and  roughly  denticulate  throughout, 
without  distinct  paliform  teeth  at  base,  the  sides  with  few,  very  scat- 
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tered,  small,  rough  granules ;  primaries  a  little  broader  and  more 
exsert  tban  the  others ;  tertiaries  curved  toward  and  mostly  united  to 
the  secondaries,  about  midway  between  the  margin  and  center. 
Summit  of  the  walls  between  the  calicles  thin,  rough  with  the  project- 
ing ends  of  the  septa.  The  young  corallites  arise  chiefly  by  budding 
between  the  angles  of  the  older  cells,  both  in  the  central  parts  and 
around  the  margin,  where  the  calicles  are  oblique  and  strongly  ap- 
pressed  to  the  surface. 

The  larger  specimens  are  about  three  inches  across ;  thickness  vary- 
ing from  '15  to  '80  of  an  inch;  diameter  of  the  largest  calicles  about 
•20  ;  depth  '08  to  '12. 

Gulf  of  California,  —  J.  Pedersen ;  Guaymas  on  dead  shells  of 
Strombus  gr(icilior^  etc , — Dr.  E.  Palmer  (Chicago  Acad.  Science). 

lliis  species  is  more  nearly  allied  to  A.  Marylandica  and  A,  hella 
than  to  any  known  living  species.  The  former  differs,  however,  in 
having  but  12  distinct  septa  and  very  wide  interseptal  chambers ;  the 
walls  are  thicker;  the  septa  have  smaller  lateral  granules  and  more 
regular  teeth;  and  the  columella  is  less  developed.  The  mode  of 
growth  and  union  of  the  corallites  is  the  same.  A,  beUa  has  the  same 
number  of  septa  (24),  but  those  of  the  different  cycles  are  quite 
unequal.  It  also  has  considerable  resemblance  to  A.  Dance  and  A. 
(Mtrmformia  of  the  Atlantic  coast  of  the  United  States,  but  these 
have  papillose  columellse  and  usually  36  septa,  which  are  closer  to- 
gether, not  so  strongly  granulous,  and  more  evenly  toothed,  while 
the  calicles  are  more  circular  and  the  corallites  are  generally  free 
laterally,  to  some  extent,  and  mostly  rise  above  the  intervening  sur- 
face of  the  coBuenchyma. 

The  close  relations  of  this  species  to  the  fossil  and  recent  species  of 
the  temperate  coasts  on  the  Atlantic  side,  together  with  the  occurrence 
of  certain  shells  that  are  apparently  identical  in  the  two  regions,  but 
found  neither  in  the  arctic  nor  in  the  tropical  regions  {Petricola  pho- 
ladlformiSy  etc.),  is  very  suggestive  of  a  former  connection,  perhaps 
in  early  tertiary  times,  between  the  two  oceans,  through  the  temperate 
parts  of  North  America. 

Phyllangia  Edw.  and  Haime. 

FhyUangia  Milne-Edwards  and  J.  Halme,  Comptee-rendus  de  I'Acad.  des  ScL,  xxrii,  p. 
497,  1848 ;  Ann.  des  Sol  nat,  3«  R^r.,  xii,  p.  181,  1849 ;  Coralliairet,  ii,  p.  616, 1857. 

Coralla  encrusting,  consisting  of  clusters  of  moderately  large, 
turbinate  corallites,  which  arise  by  budding  from  a  thin,  spreading 
expansion  of  the  basal  part  of  the  wall  of  the  parent  corallites.     The 
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calicles  are  nearly  circular  unless  crowded, — ^though  often  appressed 
while  young, — and  deep  at  the  center.  Columella  often  rudimentary, 
when  most  developed  composed  of  rough,  irregular,  twisted  and  con- 
torted processes,  arising  from  the  inner  portion  of  the  septa  and 
uniting  at  the  center,  with  a  ragged  upper  surface.  Septa  very  un- 
equal, forming  three  or  four  cycles,  the  fifth  sometimes  imperfectly 
developed  in  some  of  the  systems;  the  primaries  and  secondaries 
much  the  broadest  and  most  exsert,  with  the  summits  broad  and  en- 
tire, or  but  slightly  denticulated ;  within,  toward  the  base,  thin  and 
usually  narrowed  and  then  expanded  again  into  a  slightly  marked 
paliform  lobe,  the  sides  strongly  granulated;  tertiaries  narrow  at 
summit  and  slightly  exsert,  the  edge  strongly  denticulated ;  those  of 
the  fourth  and  fifth  cycles  narrow  and  thin,  with  denticulated  edge^, 
those  of  the  fourth  often  joining  the  tertiaries  Walls  and  basal 
expansion  naked.  Costae  usually  well  developed.  The  transverse 
dissepiments  are  few  and  simple. 

This  genus  differs  from  Astrangia  chiefly  in  the  deeper  calicles, 
rudimentary  and  contorted  columella,  and  in  the  very  exsert,  sub- 
entire  primary  and  secondary  septa. 

Phyllangla  dispersa  Verriii. 

Fhyllangia  dispersa  Yerrill,  Bulletin  Museum  of  ('omp.  Zoology,  i.  p.  47,  1864;  Pro* 
ceeditigs  Boston  Soc.,  vol.  x,  p.  332,  1866. 

Plate  IX,  figures  3,  S\ 

Corallites  cylindrical  or  turbinate,  very  unequal,  varying  in  height 
from  '10  to  '40,  and  in  diameter  from  '20  to  '30  of  an  inch,  and  either 
close  together  or  scattered  at  distances  of  -30  to  '50  of  an  inch,  but 
connected  together  by  a  continuous  expansion  from  the  enlarged  ba- 
sal portion  of  the  walls.  This  is  generally  rather  thin,  though  some- 
times forming  crusts  two  or  three  inches  broad,  the  surface  is  granulous 
and  the  costfie  of  the  walls  extend  over  it  in  the  vicinity  of  the  cor- 
allites, gradually  fading  out  as  they  recede.  The  walls  are  compact, 
finely  granulous,  covered  with  low,  rounded,  unequal  costae,  those 
corresponding  to  the  principal  septa  often  becoming  cristiform  and 
denticulate  toward  the  summit.  Calicles  deep  at  center,  with  con- 
spicuous, deep  interseptal  chambers,  giving  an  open  appearance. 
Septa  very  unequal ;  the  primaries  are  broad,  much  exsert  (al>out  -10 
of  an  inch),  somewhat  recurved  outwardly,  the  inner  edge  usually 
perpendicular  or  overarching,  the  end  broadly  rounded,  sometimes 
arcuate,  entire  or  minutely  denticulate,  thin  at  the  inner  edge,  thick- 
ened outwardly ;  the  inner  edge  usually  recedes  toward  the  base,  which 
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often  rises  into  a  slight,  denticulated  paliform  lobe,  before  joining  the 
columella  processes ;  the  secondaries  are  similar,  in  adult  corallites,  but 
are  considerably  narrower  and  ouly  rise  about  two  thirds  as  high 
above  the  margin  of  the  wall ;  the  tertiaries  are  strongly  denticulate 
and  very  thin,  narrow  in  their  upper  part,  and  project  but  slightly 
above  the  wall,  but  the  basal  portion  is  broad  and  usually  joins  the 
columella,  or  unites  with  the  secondaries  before  reaching  it ;  those  of 
the  fourth  cycle,  and  of  the  fifth  when  present,  are  very  thin  and 
narrow,  scarcely  exsert,  exteriorly  usually  united  laterally  to  those  of 
the  principal  cycles,  with  the  inner  edges  sometimes  united  to  the 
tertiaries.  All  the  septa  have  their  sides  covered  with  sharp  granula- 
tions. Columella  often  rudimentary,  while  in  other  corallites  of  the 
same  cluster  it  is  pretty  well  developed,  though  occupying  a  small 
area  (usually  less  than  a  fourth  of  the  diameter  of  the  calicle),  it  is 
composed  of  coarse,  rough,  contorted  processes,  originating  from  the 
inner  edges  of  the  septa,  with  irregular  openings  and  a  rough  uneven 
surface. 

Panama  and  Pearl  Islands,  on  rocks  in  pools  at  low-water  mark, 
and  on  the  base  of  Muricea  in  6  fathoms, — F.  H.  Bradley ;  Panama, — 
A.  Aga^isz;  Gulf  of  Nicoya, — J.  A.  McNieL 

Ulangia  £!^w.  and  Haime. 

(Mangia  Milne-Edwards  and  J.  Haime,  Comptes-rendus  de  I'Acad.  des  Sci.,  xxvii, 

p.  497,  1848 ;  Antiaies  des  Sou,  nat,  3«  ser.,  zii,  p.  182,  1849. 
Ula.  gia  Edw.  and  H.,  Coralliaires,  vol.  ii,  p.  617,  1867. 

Coralla,  so  far  as  observed,  simple,  consisting  of  solitary  corallites 
distantly  scattered  over  dead  shells,  stones,  etc.,  without  any  apparent 
connection,  or  entirely  isolated.  The  corallites  are  low,  broad,  sub- 
circular,  and  unusually  large  for  the  family.  The  calicles  are  mod- 
erately deep,  or  shallow,  with  a  broad  bottom  occupied  by  a  well- 
developed  papillose  columella.  Septa  numerous,  usually  in  five  com- 
plete cycles,  unequal,  all  with  sharply  granulous  sides,  with  the  inner 
portion  divided  into  numerous  small  prominent  teeth,  which  blend 
with  the  papillae  of  the  columella. .  The  piimary  and  secondary  septa 
are  much  broader  and  more  elevated  in  their  outer  part,  with  broadly 
rounded  summits,  which  are  usually  subentire,  but  sometimes  incised ; 
the  other  septa  are  all  strongly  denticulate  at  summit ;  those  of  the 
last  cycle  very  narrow  and  thin.  The  wall  is  covered  at  base  with  an 
imperfect  epitheca  and  usually  much  encrusted  with  Bryozoa,  Nulli- 
pora,  etc. ;  above  this  it  is  naked  and  more  or  less  costate.  The 
transverse  dissepiments  are  few  and  oblique,  close  to  the  base. 
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This  genuB  is  like  a  gigantic  Astrangia^  except  that  the  conilliteB 
are,  apparently,  always  quite  separate,  and  the  principal  septa  are 
usually  more  nearly  entire  at  the  summit  PhyUangia  has  a  smaller 
columella,  which  is  not  papillose,  and  the  septa  are  fewer,  narrow,  and 
very  exsert,  with  nearly  entire  edges,  while  the  calicles  are  narrow 
and  deep. 

The  following  and  U.  Stokesiana  Edw.  and  Haime,  from  the  Phil- 
ippines, are  the  only  species  known. 

Ulangia  Bradley!  VemU. 

Ulangia  BraileyiYemU,  Proceedings  Boston  Soc.  of  Natural  History,  x,  p.  333,  1866. 
Plate  IX,  figure  10. 

Gorallites  low,  broad,  subcircular  or  elliptical,  with  the  base  as 
broad  as  the  margin,  generally  quite  isolated,  sometimes  two  or  more 
are  placed  1*5  to  8  inches  apart,  which  were,  possibly,  once  connected 
by  a  thin,  or  entirely  soft,  basal  expansion,  that  has  since  disappeared. 
Calicle  generally  quite  shallow,  sometimes  moderately  deep  and  cup- 
shaped.  Columella  well  developed,  but  not  large,  usually  occupying 
less  than  a  quarter  of  the  breadth  of  the  calicle.  its  surface  crowdedly 
covered  with  small  prominent,  spinulose  papillae,  which  blend  insensi- 
bly with  the  similar,  rough,  papilliform  teeth,  arising  from  the  inner 
edges  of  the  septa ;  the  surface  of  the  columella  is  usually  concave. 
Septa  in  five  complete  cycles ;  those  of  the  fifth  are  mostly  quite  nar- 
row, thin,  lacerately  toothed ;  all  others  have  the  outer  part  suddenly 
rising  and  more  or  less  exsert,  according  to  their  cycles,  the  inner 
portion  thin,  gradually  sloping  inward  and  sometimes,  in  large  speci- 
mens, almost  horizontal,  most  of  them  extending  inward  to  the 
columella,  but  many  of  those  of  the  fourth  cycle  joining  those  of  the 
third  before  reaching  the  columella ;  all  have  the  sides  covered  with 
small,  sharp,  spine-like  granules,  and  the  inner  portion  with  the  edge 
divided  into  prominent,  rough,  papilliform  teeth  ;  the  primaries  are  a 
little  thicker  than  the  rest,  and  broader  throughout,  the  outer  portion 
rising  almost  perpendicularly  from  the  inner,  broadly  rounded  or 
subtruncate  at  summit,  considerably  exsert,  the  edge  lubentire  or 
minutely  denticulate,  rarely  deeply  incised;  the  secondaries  are 
similar  to  the  primaries,  but  a  little  thinner  and  narrower,  with  the 
outer  portion  somewhat  less  exsert  and  the  edge  more  frequently 
toothed ;  the  tertiaries  are  considerably  narrower  than  the  secondaries, 
with  the  outer  portion  narrow  and  less  distinct  from  the  inner,  only 
slightly  exsert,  and  deeply  divided  into  sharp,  or  rough,  lacerate  and 
blunt  teeth ;  those  of  the  fourth  cycle  are  similar  to  those  of  the 
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third,  but  a  little  narrower  and  less  exsert,  with  the  edges  still  more 
rough  and  lacerated.  The  wall  is  thin,  usually  covered  nearly  and 
sometimes  quite  to  the  summit  with  an  epitheca,  which  is  thickly 
encrusted  below,  but  usually  has  a  distinct,  thin  upper  edge,  above 
this  the  wall  is  usually  feebly  costate,  the  costaB  and  outer  edges  of 
septa  roughly  granulous  or  denticulate.  In  a  vertical  section  the 
septa  are  roughly  granulous,  and  perforated  near  the  inner  margin  with 
irregular,  rounded  openings ;  the  dissepiments  are  few  and  confined 
to  the  basal  portion,  irregular,  and  quite  oblique.  In  a  transverse 
section  near  the  base  the  interseptal  chambers  are  divided  by  two  or 
three  of  the  oblique  dissepiments. 

One  of  the  largest  specimens  is  '63  of  an  inch  broad ;  25  high  to 
edge  of  cup;  the  primary  septa  -06  exsert;  the  cup  -12  deep;  the 
columella  "10  broad.  Another  specimen  is  '56  broad ;  "34  high,  to 
margin ;  the  cup  '26  deep ;  the  primary  septa  '05  exsert.  An  ellipti- 
cal one  is  '50  by  "40  in  diameter ;  '30  high ;  the  primary  septa  '06 
exsert;  the  cup  '16  deep;  the  columella  about  MO  broad.  The  largest 
specimen  is  *85  broad  at  base ;  while  the  calicle  is  but  '65  broad  and 
•20  deep. 

Panama,  in  rocky  pools  at  low-water  mark,  and  Pearl  Islands 
on  the  bases  of  Oargonioe  and  on  Spandyli  in  6  to  8  fathoms, — F.  H. 
Bradley, 

Family,  Cabyophtllid^  Verrill. 

JSiirlmoUda  {pa/ra)  Edwards  andHaime,  Annales  des  ScL  nat,  3«  ser.,  ix,  p.  211,  1848 ; 

Oorallialrefs  ii,  p.  7,  1867. 
OyaihiruB  Edw.  and  Haime,  Annales  des  Sci  nat,  ix,  p.  285,  1848. 
CaryqphylUncB  Edw.  and  Haime,  CoralUaires,  ii,  p.  9,  1867. 

Coralla  always  simple  at  maturity.*  Galicles  cup-shaped,  mostly 
circular  or  elliptical  Septa  rather  numerous,  in  several  unequal 
cycles,  with  the  edges  entire  or  nearly  so,  except  at  the  inner  edge, 
which  is  sometimes  divided  into  paliform  teeth.  One  or  more  cycles 
of  pali  in  front  of  the  septa.  Interseptal  chambers  open  from  the 
bottom.    Transverse  dissepiments  rudimentary  or  wanting. 

The  TurbinoHcUB  of  Edwards  and  Haime,  united  chiefly  by  the 
negative  character  of  lacking  dissepiments,  do  not  appear  to  consti- 
tute a  homogeneous  group.  Some  of  the  genera,  like  Flabellum^ 
RhizatrachiUy  Placatrachus^  etc.,  seem  to  be  most  nearly  allied  to 


♦  According  to  Mrs.  Thyme  (Annals  and  Mag.  Natural  Hwtory,  iii.  p.  449,  18  >9), 
CofryophyUia  SmUhii  undergoes  repeatedly,  while  still  young,  complete  fissiparity,  the 
resulting  portions  becoming  entirely  tree  and  circular.  This  remarkable  observation 
needs  confirmation,  however. 

Tb>inb.  CoNNBoncuT  AoAD,  Vol  I.  66  Deo.,  1870. 
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the  simple  EuwnUicUB  {TVochosmiliacecB  E.  and  H.).  The  soft  parts 
of  Flahellufn^  so  far  as  known,  agree  more  closely  with  those  of 
the  JSusmilidoB  than  with  those  of  Caryophyllia  and  Paracyathm, 
while  in  this  respect  the  latter  genera  agree  very  closely  with  the 
Aa^angidoBj  to  some  of  which,  indeed,  they  are  evidently  closely 
allied.  Bynd^[>as  Lyman,  and  PhyUangia  K  and  H.,  so  closely 
resemble  some  of  the  CaryophyllidcB  that,  did  they  not  form  basal 
stolons,  they  might  readily  be  taken  for  members  of  that  family. 
The  corallites  of  some  of  the  OctUinidcB  {Jjopho/ielia  etc.),  also  closely 
resemble  some  of  the  TurbinolidcB.  I  have,  therefore,  thought  it 
best  for  the  present  to  divide  the  group  into  two  families,  correspond- 
ing to  the  subfamilies  of  Edwards  and  Haime,  although,  when  the 
living  polyps  shall  have  been  carefully  studied  in  all  the  recent  genera, 
it  may  be  found  that  the  families  are  not  correctly  limited. 

The  genera  of  which  the  relations  are  most  in  doubt,  are  the  typical 
TurbinolincB  of  Edwards  and  Uaime  (Turbinoliaj  Sphenoirochiu^ 
DiscotrochuB^  DesmophyUum^  etc.).  It  is  possible  that  these  belong 
with  CaryophyUidoB  to  the  Ocvlinacea^  while  the  PUbeUincB  may 
alone  belong  to  the  Astrmacea  near  EuamUidoe,  This  cannot  be 
determined  satisfactorily  imtil  the  living  polyps  of  some  of  these 
genera  have  been  thoroughly  studied. 

Paxaoyathus  Bdw.  and  Haime. 

PcuracyaHkua  Edwards  and  Haime,  Ann,  dee  Sci.  oat,  3    ndr.,  ix,  p.  318,  1S48; 
Goralliaires,  ii,  p.  52,  1867. 

Corallum  cylindrical  or  turbinate,  attached  by  a  broad,  expanded 
base  Wall  naked,  costulate.  Calicle  cup-shaped.  Septa  numerous, 
in  four  or  five  cycles,  unequal,  the  summits  rounded  and  little  exseri 
Columella  concave,  composed  of  prominent,  elongated,  papilliform 
processes,  connected  with  the  internal  edges  of  the  septa.  Pali 
numerous,  in  several  series  at  unequal  distances  from  the  center,  those 
of  the  primary  cycle  farthest  inward;  they  arise  from  the  inner 
edges  of  the  septa  of  all  the  cycles  except  the  last,  or  next  to  the 
last,*  and  are  similar  to  the  processes  of  the  columella. 

*  According  to  Edwards  and  Haime  they  exist  before  the  septa  of  all  the  oycks* 
except  the  next  to  the  last,  and  those  are  larger  which  belong  to  the  younger  cydes. 
But  in  the  three  following,  and  mnny  other  species,  they  exist  before  all  the  septi 
except  those  of  the  last  cycle,  and  those  in  front  of  the  primaries  are  largest  Ev«d 
in  the  figure  of  P.  Stoksaii  by  Edwards  and  Haime,  pali  are  wanting  only  in  fhmt  ^ 
the  last  cyde  of  septa 
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Paracyathus  caltha  VerrUi. 

Paracyaihtu  CktUha  Verrill,  Proa  Boston  Soa  Nat.  History,  lii,  p.  394,  1869. 
Plate  IX,  figures  9,  9\ 

Gorallom  turbinate,  with  an  expanding  base;  pedicle  about  one- 
half  the  width  of  the  summit.  Costse  corresponding  to  all  the  septa » 
prominent  near  the  margin  of  the  cup  and  dentate ;  below  represented 
only  by  lines  of  granules.  Calicle  cup-shaped,  elliptical  with  fattened 
sides,  the  ratio  of  the  axes  as  100 :  140 ;  the  summit  of  the  longer  axis  is 
somewhat  lower  than  that  of  the  shorter.  Septa  in  five  regular  cycles ; 
those  of  the  first  and  second  subequal,  rather  broad  and  stout,  thick- 
ened uniformly,  rounded  at  the  summits,  projecting  about  *02  of  an 
inch,  finely  granulated  on  the  sides.  The  other  septa  are  equidistant 
and  diminish  regularly  in  width  and  height,  the  last  being  thin  and 
narrow.  Columella  formed  by  numerous  stout,  styliform  processes, 
rounded  at  tip,  not  crowded.  The  pali  are  similar  in  size,  but  more 
prominent  and  flattened,  increasing  in  height  as  the  septa  diminish, 
their  inner  edges  denticulate.  They  are  present  before  all  the  septa 
except  those  of  the  fifth  cycle. 

Height  of  largest  specimen  -60  of  an  inch ;  diameter  '46  by  '32 ; 
depth  of  cup  '20  of  an  inch. 

Monterey,  California, — J.  Xantus,  (Museums  of  Smithsonian  In. 
stitution  and  Yale  College). 

Paracyathus  Steamsii  Vernii,  op.  dt,  p.  893. 

Corallum  with  an  expanded  base,  above  which  it  is  somewhat  con- 
stricted, and  then  expands  rapidly  to  the  edge  of  the  broad,  shallow 
cup,  which  is  broad-oval  in  form,  the  edge  bent  into  slight  lobes  or 
imdulations.  Exterior  of  the  wall  with  very  numerous,  prominent 
subequal,  scabrous  costaB,  which  extend  from  the  summit  to  the  outer 
edge  of  the  base ;  on  the  basal  portion  three  or  five  smaller  ones  often 
alternate  with  one  more  prominent ;  toward  the  summit  some  of  them 
have  a  tendency  to  rise  into  crests ;  all  are  covered  with  several  series 
of  small,  sharp  granulations,  similar  to  those  on  the  sides  of  the  septa. 
Five  complete  cycles  of  septa,  with  some  small  ones  in  some  of  the 
systems  belonging  to  the  sixth  cycle,  so  that  the  whole  number  is 
about  one  hundred  and  twenty.  The  primary  and  secondary  septa 
are  considerably  broader  than  the  others,  broadly  rounded  and  some 
what  exsert  at  sunmiit,  narrowed  toward  the  base  and  divided  into 
two  or  three  unequal,  broad,  stout,  paliform  teeth,  which  are  rough 
and  lacerately  spinulose  at  summit,  and  covered  on  the  sides  with 
coarse,  rough  granulations.    The  septa  of  the  two  succeeding  cycles 
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are  successively  narrower,  thinner,  and  less  exsert,  with  similar  bnt 
smaller,  rough,  paliform  teeth.  The  septa  of  the  fifth  cycle  are  nar- 
row and  destitute  of  palL  Columella  small,  papillose,  the  papiUs 
numerous,  slender,  prominent,  lacerately  spinulose  at  summit. 

Height  '60 ;  diameter  of  narrowest  part  '38  by  '50 ;  diameter  of 
cup  '50  by  '72  ;  depth  of  cup  '26  of  an  inch. 

Monterey,  California, — Robert  E.  C.  Steams.     One  specimen. 

Paracyathus  humilis  VemU,  sp.  nov. 

Corallum  small,  cylindrical,  about  as  wide  at  base  as  summit.  Wall 
thin,  feebly  costate,  except  near  the  margin  of  the  cnp,  where  the 
costse  become  thinner,  more  elevated,  and  granulous.  Calicle  rather 
shallow,  with  a  sunken  center.  Columella  small;  composed  of  rather 
open,  contorted  processes,  with  an  irregular,  papillose  surface.  Septa 
in  four  cycles ;  the  primaries  and  secondaries  subequal,  with  the  inner 
edge  perpendicular  and  the  summits  broadly  rounded  and  considera- 
bly exsert ;  those  of  the  third  and  fourth  cycles  much  thinner  and  nar- 
rower, and  very  little  exsert ;  all  the  septa  have  their  sides  strongly 
and  roughly  granulated.  Pali  prominent  and  rather  slender,  subequal, 
a  few  of  them  divided  into  two  parts,  most  of  them  with  irregular 
sides  from  which  are  developed  small  rough  lobes,  projecting  in  various 
directions.    There  are  no  pali  in  front  of  the  se]>ta  of  the  fourth  cycle. 

Height  of  the  largest  specimen  '20 ;  breadth  '22 ;  depth  of  calide 
*07 ;  the  primary  septa  are  *06  broad  and  project  '05;  diameter  of  die 
columella  '06  of  an  inch. 

Pearl  Islands, — F.  H.  Bradley. 

BathycyathuS  Edw.  and  Haime. 

BathycyaQiua  M.  Edw.  und  J.  Haime,  Ann.  des  ScL  naturelles,  3®  sdr.,  iz,  p.  394, 
1848;  Coralliaires,  ii,  p.  22.  1857. 

Corallum  simple,  elongated,  attached  by  a  broad  base.  Costte  fine, 
close,  and  simple.  Calicle  elliptical,  very  deep.  Columella  slightly 
developed,  composed  of  irregular  processes.  Septa  well  developed,  in 
five  cycles  (in  the  known  species) ;  those  of  the  last  cycle  more  devel- 
oped than  those  of  the  preceding  one,  towards  which  they  closely 
approach  exteriorly;  primaries  and  secondaries  about  equal.  PaK 
narrow  and  elevated,  in  a  single  circle  around  the  columella. 

Two  species  of  this  genus,  besides  the  following,  are  known: 
B,  Indicus  Edw.  and  H.  is  from  the  Island  of  Juan  Fernandez,  at  the 
depth  of  80  fathoms ;  B.  Sowerbyi  Edw.  and  H.  is  from  the  upper 
Cretaceous  green-sand,  Wiltshire,  England. 
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BathycyathuS  ChilensiS  Bdw.  and  Haime. 

AnnaloB  des  Scl  nai.,  3«  s^r.,  ix,  p.  294,  PL  9,  fig.  6, 1848 ;  Ooralliaires,  ii,  p.  23, 1867. 

Oorallum  with  the  calicle  snbelliptical ;  the  ratio  of  the  axes  as 
100  :  166;  the  summits  of  the  small  axis  a  little  reentrant  and  more 
elevated  than  those  of  the  large  axis,  which  are  rounded.  Columella 
oblong,  reduced.  Septa  very  close,  very  little  thickened  externally 
and  becoming  very  thin  within,  with  the  faces  covered  with  numerous, 
very  fine  grains,  disposed  in  series  parallel  to  the  edge.  Pali  very 
thin,  covered  with  extremely  prominent  grains,  with  the  internal  edge 
a  little  flexuous. — (Edw.  and  Haime).  , 

Height,  •40"" ;  larger  axb  of  the  calicle,  '26 ;  smaller,  '16 ;  depth 
of  fossette,  '13. 

Coast  of  Chili, — Gay. 

Family,  Tubbinolidjs  Edw.  and  Haime  (restricted). 

TwrhinoUfUE  Edw.  and  Haime,  Ann.  des  Sci.  nat,  ix,  p.  235 ;    Coralliariea,  ii,  p.  95, 
1H67. 

The  genera  referred  to  this  group  are  distinguised  by  the  entire 
absence  of  pali,  and  generally  by  the  very  open  appearance  of  the 
chambers  between  the  septa.  It  includes  two  groups,  or  sub-families, 
already  referred  to  on  page  636 :  the  TurbifyditMB^  in  which  there  is 
no  epitheca  and  the  calicles  are  generally  circular ;  and  FlabeUincB^  in 
which  the  wall  is  completely  covered  by  a  pelicle-like  epitheca,  and 
in  which  the  calicles  are  usually  elliptical 

DesmophylllUXl  Ehrenberg. 
DesmophyUum  Ehrenberg,  CoralL  des  rothen  Meeres,  p.  75. 1834;  Edw.  and  Haime; 
Ann.  des  ScL  nat,  ix,  p.  252,  1848;  Coralliaires,  ii,  p.  76,  1857. 

Corallum  simple,  elevated,  attached  by  an  encrusting  base.  Wall 
naked,  usually  smooth  below  and  costate  or  crested  near  the  summit. 
Calicle  very  deep  at  center,  without  a  columella.  Septa  broad,  much 
exsert,  generally  curved  outward. 

This  genus  includes  several  living  species  from  the  West  Indies ; 
Mediterranean ;  Atlantic  coasts  of  Europe ;  Japan ;  and  the  following 
from  South  America.  It  also  occurs  in  the  Miocene  of  southern 
Europe. 

Desmophyllum  Cumingii  Edw.  and  Haime. 
DeamophyUum  Cumingii  Edw.  and  Haime,  Ann.  de.s  ScL  nat,  3^  s^r.,  ix.  p.  254,  PL 
7,  flg.  11,  1848;  Coralliaries,  ii,  p  77,  1857. 

This  species  differs  from  D.  crUtagaUi  in  this  that  it  is  much  less 
elongated,  and  fixed  by  a  large  and  scarcely  curved  base.    Ratio  of 
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the  axes  as  100  :  167.  The  septa  are  proportionally  less  projecting, 
and  one  can  distinguish  on  their  sides  lines  of  fine  and  very  sctattered 
grains,  parallel  to  the  superior  edge ;  the  fosette  of  the  calicle  is  still 
more  narrow. 

Height,  40  roillim.;  longer  axis  of  the  calicle,  26;  smaller  axis, 
19;  the  primary  septa  project  6.— (Edw.  and  Haime). 

Pacific  coast  of  South  America, — H.  Cuming. 

This  species  I  have  not  seen,  and  therefore  reproduce  the  descrip- 
tion given  by  Edwards  and  Haime. 

As  it  was  collected  by  Mr.  Hugh  Cuming,  it  probably  belongs  to 
the  Panamian  fauna. 

Suborder,  FUNGACEA  Verrill 

Fangidm  (familj)  Edw.  and  Haime,  CoralL,  iii.  p.  1 ;  +  Mendinacea  (tribe)  op.  dt,  n, 
p.  627 ;  +  EcMnoporina  (subfamily)  op.  cit,  p.  621 ;  +  SiderastrcBa^  and  aome  o^ber 
genera  referred  to  Astroeidce. 

Ikingacea  Yer  HI  Proceedings  Essex  Institute,  iy,  p.  146,  1865;  American  Joamal 
of  Science,  vol.  xl,  p.  1 28,  1865. 

Polyps  short  and  broad,  not  exsert,  either  simple,  or  becoming  com- 
pound by  marginal  budding,  rarely  by  fissiparity;  in  compound 
species  the  in  ividual  polyps  are  usually  not  clearly  separated  by 
definite  walls,  the  septa  of  adjacent  cells  blending.  Tentacles  various 
in  number  and  form,  usually  short  and  lobe-like,  or  bilobed,  often 
rudimentary  or  wanting.  Coralla  generally  broad  and  low,  in  com- 
pound species  usually  foliaceous  or  encrusting,  the  growth  chiefly 
centrifugal,  the  septal  system  composing  the  chief  part  of  the  coraL 
Walls  mperfectly  developed,  often  rudimentary  or  wanting,  when 
present  usually  forming  the  basal  or  attached  portion.  Interseptal 
chambers  generally  open  from  top  to  bottom,  though  mostly  partially 
interrupted  by  transverse  bars  or  trabiculse,  which  unite  adjacent 
septa;  but  sometimes  crossed  by  well  formed  dissepiments,  as  in 
Pavonia  and  Siderastroea, 

Family,  Funoid^  Dana  (restricted). 

Fmgid<B  (pars)  Dana,  Zoopliytes  U.  S.  Expl.  Exp.,  p.  283,  1846. 

FwigiwB  (subfamily)  Edw.  and  Haime,  Ann.  des  Sci.  nat,  3<^  s^r ,  xv,  p.  75,  1861 ; 

Coralliaires,  iii,  p.  4,  1 860. 
FangidoR  Verrill,  Proc.  Essex  Inst,  iv,  p.  146,  1866. 

Coralla  simple  or  compound,  free  or  attached,  low  and  broad, 
the  compound  forms  often  foliaC'Cous.  Walls  basal,  little  developed, 
often  strongly  costate,  perforated  by  irreguar  openings,  destitute  of 
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epitbeca.  Septa  dentate,  low,  widely  spreading,  in  simple  species  very 
numerous,  in  compound  ones  often  but  few.  Interseptal  chambers 
crossed  by  transverse  trabiculse.     Costae  ecbinulate,  often  spinose. 

In  some  compound  genera  the  polyps  are  of  two  or  more  kinds,  the 
lateral  or  secondary  ones  often  very  imperfectly  developed,  but  the 
central,  primaiy  polyp,  even  in  these,  has  the  essential  structure  of 
the  typical  forms. 

FuHgia  Lamarck. 

Fangia  (para)  Lamarck.  Syst  des  animaux  sans  vert,  p.  369  1801 ;  KUt  Anim.  sans 
vert,  ii,  p.  236.  1816 ;  2^^  ed.,  p.  369,  1836;  Ehrenberg,  CoralLdes  rotlien  Meere-', 
p.  48,  1834. 

Fmgia  Dana,  Zoophytes  U.  S.  Expl  Exp.,  p.  287,  1846 ;  Edw.  and  Haime,  Ann.  des 
Sci.  nat,  3«  ser,  xv,  p.  76,  1851 ;  Corrtlliaries,  iii,  p.  5,  1860. 

Corallum  simple,  circular  or  nearly  so,  while  young  turbinate  and 
attached  by  a  narrow  base;  the  outer  margin  growing  outward 
rapidly  and  becoming  horizontal  or  revolute,  the  pedicle  breaks  off 
and  the  coral  afterward  remains  free,  resting  upon  the  flat  or  concave 
basal  surface,  formed  by  the  wall,  which  in  life  is  completely  covered 
by  a  lime-secreting  membrane,  by  which  the  scar  of  adherence  is  soon 
obliterated.  Wall  more  or  less  perforated  by  irregular  openings, 
especially  near  the  margin,  covered  with  radiating  cost*,  whicli  are 
denticulate  or  even  spinose.  Septa  very  numerous,  unequal;  the 
principal  ones  high  and  thickened  near  the  central  fosette,  those  of 
the  later  cycles  broadest  near  the  margin,  becoming  thin  and  uniting 
together  toward  their  inner  edges,  usually  with  a  more  or  less  marked 
tentacular  tooth  at  the  points  where  they  become  narrower.  Central 
fosette  small     Columella  little  developed,  trabicular. 

This  genus  is  represented  by  many  large  and  fine  species,  several  of 
them  becoming  more  than  a  foot  in  diameter,  in  the  Indo-Pacific 
fauna.  These  species  abound  in  the  shallow  lagoons  of  the  Fcejee 
and  Society  Islands,  Kingsmills,  Phillipines,  and  throughout  the  tropi- 
cal parts  of  the  central  Pacific  and  Indian  Oceans,  extending  on  the 
coast  of  Africa  from  Zanzibar  to  the  coral  reefs  of  the  Red  Sea.  In 
the  Atlantic  Ocean  none  have  hitherto  been  found,  unless  a  small  un- 
described  species,  dredged  by  Mr.  Pourtales,  of  the  U.  8.  Coast  Sur- 
vey, at  a  great  depth  between  Florida  and  Cuba,  really  belongs  to 
this  genus. 

The  following  is  remarkable  as  the  only  species  hitherto  discovered 
on  the  Pacific  coast  of  America.  It  appears  to  be  very  local  in  its 
habitat,  having  been  as  yet  found  only  at  one  small  island. 
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Fungia  elegans  VemU. 

Fungia  degana  Yerrill,  Amer.  Journal  of  SoieDce,  2d  ser,  xlix,  p.  100,  Jan.  1870. 
Plate  X,  figures  1  and  2. 

Corallum,  when  young,  regular  and  round,  often  becoming  slightly 
oval ;  when  adult,  usually  more  or  less  angular,  the  edge  plicated, 
forming  six  to  twelve  lobes.  The  upper  surface  becomes  very  convex 
in  mature  specimens  and  the  lower  surface  deeply  concave  and 
covered  with  very  numerous,  fine,  subequal,  elevated  costae,  which  are 
finely  dentate  on  the  outer  half,  becoming  nearly  entire  and  very  faint 
toward  the  center,  which  usually  shows  the  scar,  where  it  was  at- 
tached when  young.  Septa  thick  and  rather  crowded,  very  unequal, 
the  six  primaries  very  prominent  and  thick  at  the  inner  end ;  those  of 
succeeding  cycles  successively  shorter  and  less  elevated.  Edges  of 
septa  unevenly  crenulate,  or  finely  dentate.  Columella  slightly  de- 
veloped, loosely  spongy ;  median  fosette  small,  narrow,  elongated;  the 
two  septa  in  the  direction  of  its  longer  diameter  much  less  elevated 
and  thinner  than  the  rest.  TrabiculaB  stout,  conspicuous,  often  coales- 
cing into  continuous  transverse  plates. 

The  smallest  unattached  specimens  sire  *90  of  an  inch  broad  by  '35 
high;  ordinary  specimens  are  about  1*90  broad  by  I'lO  high;  some 
of  the  largest  2-25  by  115  ;  2-35  by  1*20  ;  2-40  by  1-26  ;  255  by  Ml. 

Near  La  Paz, — J.  Pedersen, 

Of  this  small  but  very  interesting  species  Capt.  Pedersen  has  sent 
more  than  one  hundred  specimens,  all  of  which  came  from  a  single 
locality. 

Family,  Agaricid^  VerrilL 

Funffidce  (pars)  Dana,  Zoophytes  U.  S.  Expl.  Exp.,  p.  283,  1846. 

LophoseriruB  Edw.  and  Haime,  Comptes-rendus  de  I'Acad.  des  Set,  xxix,  p.  71, 1849. 

Lophoservna  (pars)  Edw.  and  Haime,  Ann.  des  Scl  nat,  3®  ser.,  xv,  p.  101, 1851; 

Coralliaires,  iii,  p.  35,  1860. 
Diphoserida  Yerrill,  Proc.  Essex  Inst,  iy,  p.  146,  1866. 

Coralla  simple  or  compound.  Wall,  and  basal  disk  of  compound 
species,  compact,  imperforate,  costate.  Oostse  generally  nearly  equal, 
seldom  echinulate  or  dentate.  Septa  compact,  usually  few,  low,  pro- 
longed outwardly,  extending  between  adjacent  cells.  In  compound 
species  the  coral  is  generally  encrusting,  or  thin  and  foliaceous,  Uie 
polyps  covering  one  or  both  sides  of  the  folia,  and  budding  chiefly 
around  the  margins,  from  the  prolonged  septal  systems.  The  cells  are 
not  separated  by  definite  walls.  In  some  genera,  however,  like  Pavo- 
ni%  and  8idera8tr(B%  the  coral  forms  more  or  less  thickened  plates,  or 
even  globular  masses,  while  the  interseptal  chambers  have  transverse 
dissepiments,  as  well  as  trabicuke. 
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Sinoe  LophoserU  is  a  late  synonym  of  Pavonia  it  is  undesirable  to 
use  it  for  the  derivation  of  the  family  name.  Pavonidce  b  in  use  in 
ornithology. 

Pavonia  Lamarck. 

Pavonia  (para)  Lamarck,   SjBt.  des  animaux  sans  vert.,  p.  372,  1801 ;  Hist  Dat.  des 

anim.  ssids  vert,  ii,  p.  238,  1816;  2Dd  edit,  ii,  p.  876. 
Pavonia  Ehrenberg,  Oorall  des  rotheu  lieeres,  p.  104,  1834 ;  Daua,  Zoophytes  U.  S. 

Ezpl  Exp.,  p.  319,  1846. 
Lophoeeris  £dw.  and  Haime,  Gompte!«-rendus  de  VAcad.  des  ScL,  xziz,  p.  72,  1849 ; 

Ann.  des  Sci.  nat.,  3«  ser.,  xy,  p.  121,  1851;  Coralliaires,  iii,  p.  65,  I860. 
Pavonia  Verrill,  Bulletin  Mus.  Comp.  Zoology,  i,  p.  64,  1864 ;  Proc.  Essex  Inst.,  v, 

p.  46,  1866. 

Coralla  compound,  adherent,  encrusting  or  foliaceous,  generally 
with  rising  crests,  foliaB,  or  lobes  of  various  kinds ;  sometimes  thick 
and  massive,  often  thin  and  delicate.  The  foliaceous  forms  usually 
have  both  surfaces  covered  with  polyps,  but  some  of  the  horizontally 
spreading  species  are  foliaceous  near  the  edge,  with  polyps  only  on 
the  upper  side,  the  lower  side  being  naked  and  finely  costulate. 
Polyp-cells  scattered,  clearly  defined,  but  not  separated  by  distinct 
walls,  the  adjacent  ones  united  by  prolongations  of  the  septa. 

Columella  tubercular,  sometimes  rudimentary.  Septa  few,  gene- 
rally more  or  less  thickened.  Dissepiments,  in  the  thick  species,  well 
developed ;  in  the  thinner  ones  represented  only  by  trabiculsB. 

The  name,  Pavonia^  was  rejected  by  Edwards  and  Haime  because 
Hubner  used  it  among  insects  in  1816,  but  they  overlooked  the  f iact 
that  the  genus  was  first  established  in  the  earlier  work  of  Lamarck, 
published  in  1801. 

This  genus  has  nearly  the  same  distribution  as  Fungia,  It  is  found 
throughout  the  tropical  regions  of  the  Pacific  and  Indian  Oceans, 
from  the  west  coast  of  America  to  the  east  coast  of  Africa,  and  from 
the  Hawaiian  Islands,  Southern  Japan,  Hong  Kong,  and  the  Red  Sea 
on  the  north,  to  Australia  and  Zanzibar  on  the  south.  It  is  repre- 
sented in  this  great  area  by  many  species.  No  species  has  yet  been 
found  in  the  Atlantic  Ocean,  where  it  is  replaced  by  Agaricia, 

Pavonia  gigantea  VerrUi. 

Pavonia  gigantea  Verrill,  Proc.  Boston  Soa  Nat  Hlpt.,  xli,  p.  394, 1869. 
Plate  IX,  figure  7. 

CoralTum  very  large,  thick,  encrusting,  near  the  edges  often  some- 
what free ;  upper  surface  nearly  flat  or  variously  undulated  and  un- 
even, covered  with  large,  distant,  stellate  cells,  which  are  either  irreg- 
ularly scattered,  or  sometimes  in  somewhat  regular  rows  for  a  short 
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distance,  and  in  the  latter  case  contiguous  laterally,  but  the  rows  are 
separated  by  spaces  equal  to  once  or  twice  the  diameter  of  the  cells, 
which  are  united  by  very  prominent  septo-costal  lamellse.  In  the 
largest  cells  there  are  usually  twenty-four  septa,  in  three  regular  cycles, 
often  twelve,  sometimes  only  eight  or  ten,  and  frequently  irregular 
numbers,  between  twelve  and  twenty-six,  but  in  all  cases  they  are 
alternately  large  and  small  The  larger  septa  are  very  stout,  much 
thickened  at  the  margin,  tapering  to  a  sharp  edge  within,  the  sides 
and  edge  roughly  granulous ;  the  costal  part  is  very  prominent,  thick* 
but  less  so  than  the  marginal  part,  sharp-edged,  and  almost  always 
continuous  with  one  of  the  large  septa  of  an  adjacent  cell.  The 
alternating  small  septa  are  not  more  than  half  as  wide,  thin,  much 
less  prominent,  slightly  thickened  at  the  margin,  and  extend  as  thin 
costal  lamellaB  between  the  much  thicker  and  more  prominent  primary 
ones  to  adjacent  cells,  but  they  are  often  interrupted  and  variously 
branched.  Stout  trabiculaB  are  often  visible  at  the  surface  between 
the  costal  lamell®.  Columella  represented  by  a  small  central  tubercle, 
which  is  often  wanting,  and  a  deeper,  large,  solid  portion,  which  fills  the 
center  of  the  cell  below,  and  unites  with  the  inner  edges  of  the  septa. 
The  endotheca  consists  of  distinct,  regular,  thin,  nearly  horizontal, 
transverse  septa,  as  in  many  Astrseans ;  these  are  about  *0d  to  *05  of 
an  inch  apart  in  the  same  interseptal  chamber,  as  seen  in  a  vertical 
section.     The  radiating  septa  are  solid  and  continuous. 

The  largest  specimen  is  nearly  three  feet  long,  two  feet  broad,  and 
eight  inches  thick  in  the  middle ;  diameter  of  cells  mostly  '08  to  '12 ; 
distance  between  them,  in  the  direction  of  the  costal  plates,  generally 
•10  to  "16  of  an  inch. 

Pearl  Islands,— F.  H.  Bradley. 

It  was  brought  from  seven  fathoms  by  Mr.  Clarke,  a  pearl  collector 
who  gave  great  assistance  to  Mr.  Bradley  while  making  his  collections. 

Pavonia  clivosa  Vemii,  op.  cit,  p.  396. 

Plate  IX,  figure  8. 

Corallum  thick  and  massive,  lobed,  or  rising  into  very  large  rounded 
eminences  or  oblong  ridges,  thickly  covered  with  steUate  cells,  which 
are  smaller  and  nearer  together  than  in  the  preceding  species.  Cells 
mostly  uniformly  scattered,  often  closely  crowded  and  contiguous  on 
the  summits  of  the  prominences,  usually  separated  on  other  parts  at 
distances  about  equal  to  their  own  diameter.  Septa  generally  from 
sixteen  to  twenty-four,  alternately  larger  and  smaller;  the  larger  ones 
rather  thin,  only  little  thickened  even  at  the  margin,  roughly  granu- 
lous on  the  sides ;  their  costal  prolongations  elevated  and  rather  thin. 
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Smaller  septa  about  half  as  wide,  a  little  thinner  and  less  elevated,  as 
are  also  their  costal  prolongations.  Columella  a  small  tubercle,  often 
prominent,  sometimes  flattened.  Internal  structure  as  in  the  preced- 
ing, but  the  transverse  septa  are  nearer  together. 

The  largest  specimens  are  ten  inches  to  two  feet  in  diameter ;  and 
often  a  foot  thick  or  high ;  some  of  the  prominences  or  lobes  are  from 
four  to  six  inches  in  diameter,  and  nearly  as  high ;  diameter  of  cells 
mostly  "OS  to  '06  ;  distance  between  them  ordinarily  '06  to  "08. 

Pearl  Islands,  at  extreme  low-water  of  spring  tides, — ^F.  H.  Bradley. 

Stephanaria  VemiL 

Stephanocora  Verrill,  Proc.  Boston  Soc.  Nat  History,  vol  x,  p.  330,  1866,  (nou  Ehren- 

Stephenaria  Yerrill,  Transartions  Ck)nn.  Acad.,  i,  p.  340,  1867. 

Coralla  compound,  consisting  of  irregular  short,  lobe-like  branches. 
Cells  moderately  large,  with  two  or  three  cycles  of  septa,  which 
are  denticulate  on  the  edge,  well  developed,  and  mostly  confluent 
with  those  of  adjacent  cells.  Walls  indistinct  or  wanting,  the  divis- 
ions between  the  cells  indicated  only  by  small,  granular  points,  which 
sometimes  interrupt  the  septa  of  adjoining  cells.  Columella  papillose. 
Paliform  papillsB  before  all  the  principal  septa,  the  inner  ones  becom- 
ing confounded  with  the  columella. 

This  genus  resembles  Synaroea  V.  and  Paammocora  Dana,  but 
differs  from  the  first  in  the  well  developed  septa,  and  many  other 
characters,  and  from  the  last  in  having  papilliform  pall  and  columella. 

Stephanaria  stellata  VeirUL 

Stephanocora  stdkita  Ve^rill,  op.  cit.,  p.  330,  1866. 

Plate  IX,  figures  4,  4\ 

Coralla  forming  rounded  clumps  of  short,  irregularly  lobed  and 
contorted  branches,  which  are  very  unequal  in  size  and  form ;  some- 
times nearly  simple  and  angular,  with  a  large  cell  at  the  top ;  at  other 
times,  even  on  the  same  clump,  having  the  summit  very  much  ex- 
panded, so  as  to  form  flattened,  contorted  lobes,  with  acute  summits 
and  lateral  crests,  or  even  nueandriniform  lobes.  The  branches  are 
usually  about  an  eighth  of  an  inch  distant,  sometimes  more,  the  sides 
covered  with  rather  large,  starlike,  shallow  cells,  one,  or  several,  larger 
than  the  others  often  terminating  the  branches,  which  appear  to  in- 
crease by  the  upward  extension  of  one  of  the  edges  of  these  cells  by 
submarginal  budding.  Septa  twelve  to  twenty,  often  with  other 
rudimentary  ones,  rather  thick  and  strong,  with  sharp,  spiny  granu- 
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lations  or  teeth  on  the  sides  and  edges,  and  mostly  oonflaent  with 
those  of  adjacent  cells.  Color  of  the  unbleached  coral  ash-gray  <^ 
yellowish  gray. 

Height  of  coral  3  inches ;  length  of  living  portion  of  branches  "26 
to  '45 ;  the  diameter  of  the  larger  cells  -10  of  an  inch. 

Panama  and  Pearl  Islands, — F.  H.  Bradley ;  La  Paz,  Gulf  of  CaK- 
fornia, — J.  Pedersen. 


Addenda. 


Since  the  preceding  article  has  been  in  press  several  collections  have 
been  received  from  new  localities,  containing,  in  some  cases,  additional 
varieties  and  species,  some  of  which  are  introduced  here  to  make  the 
article  more  comjilete,  while  the  others  will  be  enumerated  in  the  geo- 
graphical lists  in  the  next  article.  Some  of  the  species  of  the  west 
coast  have  also  been  figured  and  described  during  the  past  year  in 
foreign  works.  Dr.  Albert  KSlliker,  especially,  has  very  fully  descri- 
bed some  of  the  Pennattdidm  in  his  admirable  work  ob  that  group. 

Benilla  amethystlna  Vemii,  p.  379. 

BmtUa  reniformia  (pars)  S.  Richiardi,  Mono^n'afla  della  famiglia  del  Pennatulani,  in 
Archivo  per  la  Zoologia,  TAnatomia  e  la  Ilsiologia,  Ser.  ii,  toI  1,  p.  133. 1869,  (hm 
Pallas). 

Dr.  Richiardi  has  made  a  serious  mistake  in  referring  this  very  dis- 
tinct species  to  the  common  species  of  the  southern  coast  of  the  Uni- 
ted States.  He  also  refers  R.  DanoB  V.  and  R,  peUata  V.  to  R.  rent- 
formis,  both  of  which  are  very  distinct  from  it,  approaching  R.  viola- 
cea  more  nearly,  though  apparently  quite  distinct  from  that  species 
also.  It  is  probable  that  he  is  personally  unacquainted  with  these 
species. 

Leioptilum  tindulatum  yemii,  p.  38i 

Pennaiuia  undukUa  Richiardi,  op.  dt,  p.  33. 

LeiopHlum  undulatum  KoUiker,  Anatomisch-Systematische  Beschreibung  der  Alcyo- 

narien,  I,  Pennatuliden.  (Abhandl  d.  Senckenb.  Naturf.  Oesellsdiafl,  Bd.  yii),  p. 

143,  Taf.  X,  figures  76,  77,  78,  1870. 

Prof  Kdlliker  describes  three  additional  specimens  from  Mazatlan, 
all  of  which  were  larger  than  the  original  specimen.  They  were  re- 
spectively 127"°*  long  by  32™"*  broad;  167  long,  the  feather  89,  stock 
of  78;  and  235™"  long,  the  feather  133,  stock  102,  breadth  of  feather 
68,  stock  22,  greatest  breadth  of  the  pinnse  48,  height  26.  The  last 
specimen  had  32  pinnsB  on  one  side  and  34  on  the  other. 
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Dr.  W.  Newcomb  last  year  dredged  two  specimens  in  the  Gulf  of 
Fonseca,  one  of  which  he  has  sent  to  the  Museum  of  Yale  College. 
He  has  also  loaned  me  a  colored  drawing,  made  from  one  of  these  spe- 
cimens while  living,  by  Mrs.  Newcomb. 

The  specimen  referred  to  is  considerably  smaller  than  those  previ- 
ously described,  and  is  evidently  quite  immature.  Its  entire  length  is 
66"™,  of  which  the  pinnate  portion,  or  feather,  is  38,  and  the  pedun- 
cle 28.  The  pinnate  portion  is  rather  oblong,  very  little  rounded  on 
the  sides  and  obtusely  rounded  at  the  end.  The  ventral  surface  (dor- 
sal according  to  E5lliker)  of  the  stalk  is  narrow  below  and  concealed 
by  the  pinnae,  which  meet  but  do  not  overlap ;  the  upper  part  is  broader 
and  not  concealed,  its  surface  is  nearly  smooth,  light  gray  with 
streaks  of  brown.  The  dorsal  surface  (ventral,  Edlliker),  comprising 
about  half  the  entire  circumference,  i^  thickly  covered,  except  along  a 
linear,  median,  naked  space  on  the  lower  half,  with  rounded  verrucaB, 
formed  by  the  rudimentary  polyps,  or  asexual  zodides ;  the  outer  ver- 
rucae  are  largest,  those  nearer  the  middle  becoming  smaller  and  more 
crowded ;  the  •verrucae  are  purplish  brown,  owing  to  numerous  minute 
purplish  spicula,  the  surface  between  is  grayish  white.  There  are  22 
pinnae  on  each  side,  with  a  few  other  rudimentary  ones;  the  larger 
ones  are  broadly  rounded,  the  edge  thick  and  slightly  undulated,  form- 
ing nearly  a  half  circle ;  they  are  attached  by  a  narrow  base,  the 
polyps  of  the  edge  extending  in  front  to  the  point  of  attachment,  but 
the  dorsal  edge  is  naked,  elevated,  thin,  and  concave ;  the  sides  are 
smooth,  grayish  white,  except  near  the  outer  border,  which,  like  the 
edge  and  the  bodies  of  the  polyps,  is  purplish,  owing  to  the  minute 
purple  spicula  with  which  those  parts  are  filled.  The  polyps  are 
closely  arranged  on  the  thickened  edge,  in  about  three  rows.  The 
peduncle  is  constricted  just  below  the  feather,  swollen  below  the  mid- 
dle, blunt  at  the  end,  and  yellowish  below,  blotched  with  purplish 
brown  on  the  upper  part  of  the  dorsal  surfaca 

Length  2*65  inches ;  the  feather  1*55;  the  peduncle  1*10;  breadth 
of  the  feather  '80 ;  of  the  peduncle  *40 ;  of  the  stock  in  middle  of 
feather  '35  ;  breadth  of  largest  pinnae  *50 ;  their  height  in  center  *dO ; 
of  posterior  edge  '20 ;  width  of  polyp-bearing  edge  *07. 

The  specimen  drawn  by  Mrs.  Newcomb,  was,  when  living,  4*56 
inches  long;  the  feather  2*85 ;  the  peduncle  1*65 ;  greatest  breadth  of 
feather  1*40;  of  peduncle  *80.  The  feather  is  more  oval  in  outline, 
the  middle  pinnae  being  more  extended ;  the  peduncle  is  strongly  con- 
stricted above,  suddenly  expanded  below  the  constriction,  and  thence 
tapering  to  a  point    The  color  of  the  peduncle,  in  life,  was  orange- 
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yellow  at  the  lower  end,  light  yellow  in  the  middle,  upper  part  spot^ 
ted  with  dark  gray  and  brown;  front  of  stalk  tinged  with  purple; 
back  grayish,  thd  verrucse  dark  brown ;  pinnse,  on  the  back  and  sides, 
whitish,  the  edge  with  the  polyps  yellowish  brown. 

Ptilosarcus  G-umeyi  Gray,  p.  382. 

Ftilosaircus  Oumeyi  Richiardi,  op.  clt,  p.  61,  Tay.  IX,  fig.  58 ;  Eolliker,  op.  cit,  p. 
146. 

This  species  has  an  elongated,  club-shaped  form,  the  peduncle  con- 
stituting from  one-third  to  nearly  one-half  the  entire  length.  The  pin- 
nate portion  is  thick,  rather  oblong,  slightly  tapering  both  ways  frt>m 
the  middle.  The  pinn»  are  numerous,  60  to  64  on  each  side,  crowded, 
broad,  rounded,  nearly  semicircular,  attached  by  a  broad  base,  the 
posterior  edge  extending  beyond  the  base  in  the  form  of  a  rounded 
lobe ;  the  edge  is  thickened  and  covered  by  small  polyps,  arranged  in 
about  four  rows,  each  polyp  surrounded  by  prominent,  spine-like  spic- 
ula.  Dorsal  sni-face  (ventral  according  to  Kdlliker)  of  the  stalk  with 
two  broad  bands  of  small,  crowded,  granule-like  papillae,  formed  by 
the  asexual  zodides  or  "  rudimentary  polyps."  The  peduncle  is  thick, 
bulbous,  very  muscular,  the  surface  strongly  sulcated  in  contraction ; 
the  interior  with  four  longitudinal  canals.  Axis  long,  slender,  fusi- 
form, tapering  to  the  long,  slender,  recurved  points. 

A  large  specimen  from  Puget  Sound,  in  alcohol,  is  10  inches  long; 
the  feather  6*25;  the  peduncle  4*76;  greatest  breadth  of  feather  2; 
diameter  of  peduncle  1'25 ;  breadth  of  largest  pinnae  1-60 ;  height  '80. 

Prof.  Kdlliker  describes  a  specimen  from  Vancouver  Island,  belong- 
ing to  the  Museum  of  Stockholm,  which  has  quite  different  propor- 
tions: whole  length  283"*";  feather  180;  peduncle  103;  breadth  of 
peduncle  20 ;  of  feather  46  to  60 ;  of  pinnae  26 ;  height  of  pinnae  30"". 
This  specimen  had  64  pinnae  on  each  side. 

Stylatula,  page  382. 

In  addition  to  S.  grdcilis  and  8.  elongate^  Richiardi  refers  to  this 
genus  VirgtUaria  Finmarchica  Sars ;  V.  nvuUiflora  Kner,  from  the 
Adriatic  Sea;  and  V.  elegana  Danielsen,  from  Christiansand. 

Leptogorgia  Agassizii  Verriii,  p.  388. 

Some  of  the  specimens  from  La  Paz  are  of  large  size  (12  to  18 
inches  high  and  18  to  24  broad)  and  form  complex  fronds.  The  more 
regular  ones  give  off  several  lateral  fronds  from  near  the  base  of  the 
primary  ones;  these  are  at  first  nearly  at  right  angles  to  the  main 
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frond  and  attached  to  it  vertically  by  one  edge,  but  they  soon  bend 
around  laterally  and  become  parallel  to  the  primary  frond ;  other 
fronds  often  arise  from  the  secondary  ones,  especially  from  the  part 
where  the  bend  occurs,  and  spread  in  the  oppodte  direction.  In 
some  specimens  all  the  secondary  fronds,  often  amounting  to  a  dozen 
or  more,  are  thus  united  together,  leaving  between  them  large  square 
or  oblong  spaces,  often  open  both  from  above  and  below.  In  one 
specimen  the  fronds  are  numerous,  more  or  less  united  together,  and 
spreading  outward  in  all  directions,  while  the  upper  sides  are  prolife- 
rous and  give  rise  to  many  small  fronds,  thus  producing  a  large  and 
pretty  regular  rosette. 

These  specimens  have  slender  branchlets  and  small  meshes.  The 
color  is  bright  red  or  purplish,  mingled  with  yellow. 

Leptogorgia  pulchra,  ap.  nov. 

Corallum  reticulated,  flabellifoi-m,  either  simple  and  extending  in 
one  plane,  or  composed  of  several  fan-shaped  fronds  arising  from  the 
sides  of  the  primitive  one  nearly  at  right  angles  and  then  becoming 
parallel.  The  trunk  usually  divides  close  to  the  base  into  several 
principal  branches  which  subdivide  rapidly  and  soon  lose  themselves 
among  the  reticulated  branchlets.  The  meshes  are  variable  in  form 
and  size,  but  commonly  angular  with  rounded  comers,  often  squarish, 
frequently  higher  than  broad.  The  branchlets,  in  the  typical  form, 
are  rather  thick,  squarish,  with  prominent  rounded  verrucae,  aiTanged 
in  about  two  rows  on  each  side,  and  rather  crowded,  but  in  the  slen- 
der form  fewer  and  more  distant,  and  often  but  slightly  elevated. 
The  cells,  when  open,  are  mostly  slightly  bilobed. 

Color  light  or  deep  reddish  or  purplish  and  usually  tinged  with 
yellow  or  orange,  often  yellowish  red  or  brick-color,  or  various  shades 
of  reddish  brown. 

Height  of  the  larger  specimens  8  to  16  inches,  generally  broader 
than  high ;  diameter  of  the  branchlets,  in  the  best  grown  specimens, 
about  -08,  in  some  cases  the  branchlets  vary  in  the  same  specimen 
from  *06  to  *10,  sometimes  they  are  slender  throughout  and  not  more 
than  *06  in  diameter. 

The  spicula  are  deep  red  and  bright  yellow,  or  orange-yellow, 
mingled  usually  in  about  equal  numbers.  The  longer  double-spindles 
are  rather  slender,  oblong  fusiform,  rather  obtusely  pointed,  with  a 
pretty  broad  median  space  and  about  three  well  separated  whorls  of 
low  crowded  warts  on  each  end,  and  small  terminal  clusters.  The 
stouter  double  spindles  are  similar,  but  more  oblong  in  form  and 
blunter,  with  about  two  crowded  whorls  and  a  terminal  cluster  of 
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warts  on  each  end.  Many  small  spicula  have  a  wider  median  space 
fmd  one  whorl,  with  a  terminal  cluster  close  to  it,  on  each  end ;  mi- 
nute rounded  heads  are  frequent  The  polyp-spicula  are  meetly 
bright  red,  but  some  yellow ;  they  are  mostly  rather  slender  with  few 
slight  denticulations  on  one  or  both  sides.  The  longer  doable- 
spindles  measure  -102™"  by  -OSe"",  096  by  036,  -090  by  -030,  -084 
by  030 ;  the  stouter  ones  090  by  -036,  -084  by  036,  078  by  -036 ; 
the  small  spicula  with  single  whorl  on  each  end  '054  by  *024,  *048  by 
•024,  -040  by  -024. 
La  Paz, — 6  to  8  fathoms,  by  divers, — J.  Pedersen. 

Leptogorgia  pulchra;^  vax.  exllis,  noy. 

Corallum  flabelliform,  loosely  reticulated,  with  larger,  squarish  or 
oblong  meshes.  Branchlets  quite  slender,  roundish,  with  smaller, 
scattered,  sometimes  prominent,  but  more  commonly  scarcely  raised, 
rounded  verrucse,  which  are  mostly  arranged  altematingly  in  about 
four  rows  on  the  branchlets,  on  the  terminal  ones  often  in  a  single 
row  on  each  edge. 

Color,  as  in  the  typical  form,  variable,  but  always  formed  by  a 
mingling  of  some  shade  of  red  with  bright  yellow  or  orange  spicula, 
in  various  proportions.  Some  of  the  specimens  are  12  to  15  inches 
high  and  about  as  wide ;  branchlets  '04  to  '07  in  diameter ;  meshes 
•20  to  -25  wide ;  '25  to  '75  high. 

The  spicula  agree  very  nearly  in  size,  form,  and  color  with  those  of 
the  typical  form. 

La  Paz,  by  pearl  divers, — J.  Pedersen. 

Several  specimens  of  this  variety  are  in  the  collection.  They  differ 
so  much  from  the  typical  specimens,  which  are  more  numerous,  that 
they  might  readily  be  mistaken  for  a  distinct  species,  but  one  large 
specimen  has  the  branches,  branchlets,  and  verrucae  of  the  typical 
form  throughout  the  greater  part  of  its  extent,  but  toward  one  edge 
they  gradually  diminish  in  size,  while  the  verrucaB  diminish  at  the 
same  time  in  size  and  number,  until  we  have  the  extreme  form  of  the 
slender  variety,  forming  a  considerable  portion  of  the  upper  end  and 
one  edge  of  the  frond,  thus  proving  the  specific  identity  of  the  two 
forms.  The  spicula,  also,  even  from  extreme  specimens  of  each  form, 
show  very  little  variation. 

This  species  in  external  form  has  considerable  resemblance  to  X. 
media  and  X.  Agaasizii.  The  typical  form  has  about  the  same  sized 
branchlets  and  meshes  as  the  former,  but  has  more  prominent  ver- 
ruc6B ;  it  is  much  coarser  than  X.  Agaasizii  and  has  larger  meshes, 
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but  some  of  the  fonns  might  be  mistaken  for  a  coarse  variety  of  the 
latter.  The  spicula  are,  however,  very  different  from  both  those 
species,  which  have  spicula  remarkable  for  their  short  stout  forms, 
with  bluntly  rounded  ends  and  crowded  warts. 

The  slender  variety  resembles,  in  the  size  of  the  meshes  and  branch- 
lets,  X.  eximia^  but  the  latter  has  entirely  different  spicula,  remark- 
able for  the  distant  and  elongated  warts. 

Leptogorgia  tenuis,  ap.  nov. 

Corallum  flabelliform,  consisting  of  very  slender  branches  and 
branchlets,  which  are  loosely  reticulated,  many  of  the  branchlets  be- 
sides the  terminal  ones,  remaining  free.  The  meshes  are  generally 
about  a  quarter  of  an  inch  wide,  and  vary  in  length  from  a  quarter  of 
an  inch  to  nearly  an  inch.  The  larger  branches  are  roundish  with  dis- 
tant, scattered,  relatively  large,  subcorneal,  prominent  verrucse,  which 
form  about  four  irregular  rows.  The  terminal  branchlets  are  very 
slender,  with  the  conspicuous,  conical  verrucae  alternating  in  a  single 
row  on  each  edge ;  the  tips  enlarged  and  flattened,  terminated  by  two 
verrucaB.     Coenenchyma  thin,  firm,  finely  granulous.     Axis  blackish. 

Color  bright  light  red,  uniform  throughout  The  spicula  are  light 
red  and  yellowish,  and  are  quite  regularly  fusiform.  The  longer 
double-spindles  are  slender  and  very  acute,  with  a  well  defined  median 
space,  bordered  by  large  wreaths  of  short  rough  warts,  beyond  which 
there  are  three  or  four  whorls  of  smaller  warts,  diminishing  gradually 
to  the  ends,  where  they  blend  with  the  acute  terminal  ones.  The 
stouter  double-spindles  are  similar  in  form  and  structure  and  only  a 
little  less  acute,  with  the  warts  more  crowded.  There  are  a  few  mi- 
nute spicula,  with  a  wide  median  space  and  a  single  whorl  and  termi. 
nal  cluster  of  warts  on  each  end.  The  polyp-spicula  are  light  pink 
slender,  with  a  few  low  blunt  denticulations  on  one  or  both  sides. 

The  longer  double-spindles  measure  '188"™  by  •042'"'",  -132  by 
•042,  '120  by  '086,  'lOS  by  '036;  the  stouter  double-spindles  are 
•138  by  -048,  -126  by  -048,  -120  by  .064,  -120  by  -048,  -108  by  048, 
•090  by  -048. 

La  Paz,  on  base  of  Eugorgia  nobilis,  var,  exceha^  in  from  4  to  6 
fathoms, — J.  Pedersen.     One  specimen. 

Externally  this  species  most  resembles  X.  eximia^  though  the 
branchlets  are  more  slender  and  the  vemicae  fewer  and  larger.  The 
spicula  are  entirely  different,  being  more  regularly  frisiform  and  acute, 
with  much  less  prominent  and  more  numerous  warts.  They  resemble 
those  of  X.  Adarrmi  more  than  those  of  any  other  species,  but  are 

Trans.  Connbctiout  Acad.,'  Vol.  I.  67  Dec.,  1870. 
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larger,  and  stouter,  and  less  acuta  In  external  appearance  it  aim 
resembles  the  slender  variety  (exilis)  of  the  preceding  species,  but 
the  spicula  are  much  larger,  more  regularly  fusiform,  and  much  more 
acute,  with  comparatively  few  of  the  short  blunt  form& 

Leptogorgia  labiata,  sp.  nov. 

Lqptogorgia  ramtdus^  var.  (page  396). 

Of  this  form,  hitherto  regarded  as  a  northern  dwarfed  variety  of 
i.  ramidtts^  I  have  more  recently  seen  additional  specimens  from 
other  localities,  all  of  which  present  the  same  characters,  both  of  ex- 
ternal appearance  and  spicula.  I  am  therefore  led  to  regard  it  as  a 
distinct  species. 

It  is  low  and  densely  branched,  rigid,  the  branchlets  short,  thick, 
squarish,  generally  blunt,  sometimes  clavate,  but  often  obtusely 
pointed.  The  verrucaB  are  conspicuous,  elevated,  rounded,  closely  ar- 
ranged in  about  four  longitudinal  rows,  divided  at  the  summit  or  on 
the  upper  side  into  two  lateral  lobes  or  lips,  which  form  the  borders  of 
the  oblong  cells. 

The  color  is  red  or  brownish,  generally  more  or  less  tinged  with 
yellow,  especially  around  the  cells. 

The  largest  specimens  seen  are  about  five  inches  high  and  four 
broad ;  the  terminal  branchlets  *25  to  1  in.  long ;  about  *12  in  diam- 
eter. 

The  spicula  are  somewhat  larger  than  those  of  X.  ramuluay  and  de- 
cidely  stouter  and  more  rounded  at  the  ends,  with  more  crowded 
warts,  which  usually  form  a  rounded  termuial  cluster.  They  are  rose- 
red  and  light  yellow. 

Acapulco, — A.  Agassiz ;  Cape  St.  Lucas,~J.  Xantus ;  Corinto, 
Nic, — J.  A.  McNiel ;  Tehuantepec,  Mexico, — Dr.  Sumiohrast  (Chicago 
Academy). 

Leptogorgia  exigua,  sp-  i^ov- 

This  form  I  have  formerly  regarded  as  a  dwarf  variety  of  X.  cutpi- 
data^  but  having  recently  seen  numerous  specimens  from  several 
widely  separated  localities,  I  am  led  to  regard  it  as  a  peculiar  species, 
allied  to  X.  cuspidata  and  X.  rigida. 

Although  quite  variable  in  color  and  somewhat  so  in  form,  it  never- 
theless always  has  characteristic  features  by  which  it  may  be  easily 
recognized.  The  color  is  really  less  variable,  when  closely  examined* 
than  it  would  seem  to  be  at  first  sight.  It  is  a  mixture  of  purplish 
red  and  yellow  in  varying  proportions,  the  yellow  spicula  being 
generally  more  or  less  concentrated  around  the  cells,  and  often  ting- 
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ing  the  whole  surface,  while  at  other  times  red  or  purplish  spicula 
predominate  at  the  surfiace,  giving  this  hue  to  the  whole  coral.  It  is 
a  low,  thickly  branched,  rather  rigid  species,  the  branches  arising  sub- 
pinnately  and  ascending.  The  branchlets  are  roundish,  slightly  taper- 
ing, generally  with  obtusely  pointed  or  rounded  ends.  The  cells  are 
small,  not  prominent,  often  sunken,  evenly  scattered  over  the  surface, 
except  along  a  narrow,  ill-defined  naked  space  on  each  side  of  the 
branches,  which  sometimes  shows  a  slight  groove. 

Color  purplish  red  or  brown,  with  or  without  a  tinge  of  sulphur 
yellow ;  reddish  or  purplish  with  a  circle  of  sulphur-yellow  around 
the  cells ;  or  yellowish  more  or  less  mixed  with  purplish  or  reddish  at 
the  surface.     Axis  black 

Height  2  to  6  inches ;  breadth  about  the  same ;  length  of  terminal 
branchlets  *26  to  1*60 ;  diameter  '10  to  *16. 

The  spicula  are  mostly  small  and  blunt,  bright  rose-red  or  light 
purplish,  mixed  with  bright  yellow.  The  longer  double-spindles  are 
not  numerous,  rather  oblong,  stout,  blunt,  with  about  three  crowded 
whorls  and  a  terminal  cluster  of  low,  rough  warts.  The  stouter 
double-spindles  are  numerous  and  of  various  forms,  mostly  short  and 
thick,  obtuse  or  rounded  at  the  ends,  with  about  two  crowded  whorls 
of  rough  warts  on  each  end ;  some  have  a  very  narrow  median  space ; 
others  a  well  defined  one;  many  short  stout  spicula  have  but  one 
whorl  of  warts  each  side  of  the  median,  with  rounded  terminal  clusters ; 
minute  ones  of  the  same  kind  are  abundant.  There  are  also  numer- 
ous rough  heads  and  double-heads,  of  various  sizes.  The  spicula  are 
smaller  and  blunter,  or  more  rounded,  than  in  L.  rigida  and  L,  cuspi- 
data^  and  there  are  none  of  ihe  stout  acute  double-spindles,  that  are 
abundant  in  those  species. 

The  longer  double-spindles  measure  -132°*™  by  -042,  -102  by  -042, 
•096  by  036,  -084  by  036;  the  stouter  double-spindles  -102  by  •048, 
•096  by  -048,  ^084  by  -048,  •OVS  by  -042,  -072  by  ^048;  the  heads 
•072  by  •oeo,  ^072  by  048,  ^060  by  -048,  -042  by  ^042 ;  the  double- 
heads  -060  by  048,  -042  by  ^036. 

Corinto,  Nic,  at  low  water,  both  yellowish  and  purplish  varieties, 
common,^-J.  A.  McNiel ;  Gulf  of  Nicoya,  by  p^rl  divers,  small  yel- 
lowish variety, — J.  A.  McNiel ;  Tehuantepec,  Mex., — Dr.  Sumichrast 
(Chicago  Acad.) ;  Acapulco, — A.  Agassiz ;  Guaymas, — Dr.  E.  Palmer 
(Chicago  Acad.  Science). 

Eugorgia  nobilis,  vax.  excilsa  Veiriii,  page  409. 

This  variety  forms  fan-shaped  fronds  and  grows  to  a  very  large  size, 
some  of  the  specimens  exceeding  in  height  those  of  any  other  species 
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of  the  west  coast  known  to  ma  The  base  is  large  and  spreading. 
The  trunk  is  thick  at  base,  osualiy  very  short,  dividing  at  once  into  a 
number  of  main  branches.  Sometimes  several  trunks  arise  from  dte 
same  expanded  base  and  form  large  parallel  fronds,  close  together. 
The  main  branches  give  off,  subpinnately  from  each  side,  at  distances 
of  *5  to  2  inches,  irregularly  alternating  secondary  branches,  which  on 
the  outer  branches  are  more  numerous  on  the  upper  or  inner  side  of 
the  branches.  The  secondary  branches  subdivide  in  the  same  man- 
ner, as  do  their  branches  and  branchlets  in  turn,  until  many  of  them 
are  five  or  six  times  divided.  The  branches  and  branchlets  mofitl? 
start  out  at  a  wide  angle  and  then  bend  abruptly  upward  and  become 
sub-parallel.  The  terminal  branchlets  are  often  from  two  to  six  mches 
long  without  division,  and  usually  rather  slender,  a  little  compressed, 
with  a  well-marked  median  groove  and  a  very  narrow  median  naked 
space.  The  polyp-ceUs  are  very  numerous,  scarcely  raised,  and  form 
a  broad  band  on  each  side. 

The  color  is  uniform  light  yellowish  brown  or  chestnut,  varying 
somewhat  in  tint  in  different  specimens,  sometimes  nearly  brick-red. 

One  of  the  largest  specimens  is  34  inches  high ;  28  broad  ;  diameter 
of  the  base  6 ;  of  the  trunk  1  *50 ;  of  the  main  branches  mostly  *80  to  *40; 
of  the  terminal  branchlets  '05  to  *12,  but  mostly  about  '10  of  an  incL 

The  spicula  are  pale  yellow  and  pink.  The  longer  double-spindles 
are  moderately  slender  and  acute,  with  about  three  irregular  whoris 
of  well-separated,  prominent  warts.  The  stouter  double-spindles  are 
larger  and  much  stouter,  bluntly  rounded  at  the  ends,  with  two 
or  three  whorls  and  a  terminal  cluster  of  large,  rough  warts,  which 
are  often  crowded,  but  sometimes  well  separated.  The  double-wheeb 
are  unusually  small,  mostly  longer  than  broad,  with  very  small  term- 
inal and  larger  median  wheels. 

The  longer  double-spindles  measure  '108"™  by  -OSe""*,  -102  by  -042, 
•102  by  -036,  '102  by  '030,  '096  by  -024,  '090  by  -033;  the  stonter 
double-spindles  '090  by  '042,  -084  by  '048,  '084  by  -046,  -078  by 
•046 ;  the  double-wheels  '048  by  '042,  '042  by  '042,  '042  by  -036,  "036 
by  -080,  -030  by  030. 

La  Paz,  6  to  8  fathoms,  by  divers, — J.  Pedersen ;  La  Pas, — ^Major 
Wm.  Rich ;  Acapulco, — ^A.  Agassiz. 

Eugorgia  multifida  Verrill,  ep.  noy. 

Corallum  flabelliform,  the  branches  very  numerously  divided  in  a 
pinnate  manner,  forming  densely  ramulous,  but  not  reticulated  fronds, 
two  or  more  sometimes  arising  fr^m  the  same  base. 

The  trunk  divides  at  the  base  into  several  large,  irregular,  divergent 
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and  crooked  branches ;  these  often  give  off  similar  large  and  irregular 
secondary  branches,  which  like  the  secondary  branches  are  closely 
pinnate  along  their  whole  length  the  pinnse  or  branchlets  being  sepa- 
rated by  intervals  of  *10  to  -16  of  an  inch ;  most  of  these  are  again 
pinnate  and  many  of  them  bipinnate  and  tripinnate,  in  the  same  man- 
ner, the  branches  being  everywhere  closely  crowded,  and  often  sepa 
rated  by  spaces  not  exceeding  their  diameter,  and  seldom  exceeding 
•16  or  '20  of  an  inch.  The  branchlets  are  short  and  variously  curved, 
spreading  abruptly  at  wide  angles,  the  terminal  ones  varying  in  length 
from  '10  to  '60  of  an  inch ;  they  are  more  or  less  angular  and  covered, 
except  along  a  narrow,  often  indistinct,  median  space,  with  crowded, 
prominent,  rounded  verrucsB.  Main  branches  strongly  sulcated  on 
the  sides ;  and  partially  covered  with  distant,  scattered  verruc». 

Color  deep  orange-brown ;  the  borders  of  the  cells  mostly  bright 
yellow ;  the  main  branches  streaked  with  red  and  yellow,  more  or  less 
blended,  due  to  the  two  colors  of  the  spicula. 

The  largest  specimen  is  22  mches  high ;  24  broad;  diameter  of  the 
main  branches  '26  to  '40 ;  of  the  branchlets  '06  to  *10,  mostly  about  '07. 

The  spicula  are  deep  red  and  bright  yellow  intermingled  with  some 
that  are  light  purplish.  They  are  large  for  the  genus,  and  consist 
largely  of  short,  stout  double-wheels  with  much  fewer  double-spindles. 

The  longer  double-spindles  are  quite  slender,  mostly  acute,  with  a 
wide  median  space,  and  there  are  four  whorls  of  small,  separate  warts 
on  each  end.  The  stouter  double -spindles  are  similar,  but  blunter  and 
have  more  crowded  warts.  The  double-wheels  are  mostly  about  as 
broad  as  long,  with  a  well  developed  median  space,  bordered  by  broad, 
often  sharp-edged  "  wheels,"  beyond  which  there  is  a  smaller  terminal 
wheel  on  each  end;  the  edges  of  the  wheels  are  often  rough  or  warty 
on  one  side. 

The  longer  double-spindles  measure  •132°»'°  by  •042"»"»,  -126  by  -030, 
•108  by  -036 ;  the  stouter  double-spindles  measure  '132  by  -048,  120 
by  -048,  108  by  -048,  -108  by  -042,  -102  by  -064,  "102  by  '042;  the 
double-wheels  -066  by  -048,  -060  by  -060,  -060  by  '054,  '064  by  -064. 

La  Paz,  in  6  to  8  fathoms,  by  divers,  rare, — J.  Pedersen ;  Mazatlan, — 
J.  Dickinson ;  Acapulco, — A.  Agassiz. 

In  mode  of  growth,  this  species  resembles  E,  aurantiaca  and  E.  Da- 
niana^  but  it  is  more  densely  ramulous,  with  larger  and  more  promi- 
nent verrucflB  than  either  of  those  species,  and  the  double-wheels  are 
stouter  and  in  form  quite  different  from  those  of  both,  and  much  lar- 
ger than  those  of  the  latter.  The  color  is  also  peculiar  in  the  six 
specimens  examined. 
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The  two  following  descriptions  are  reproduced  from  the  Americu 
Journal  of  Science,  xlviii,  pp. '427  and  428,  1869.  The  spicola  were 
prepared  from  the  original  specimens  and  sent  by  Pro£  A.  Kdlliker. 

Psammogorgia  fucosa  Vemii,  p.  4i7. 

The  spicula  from  the  original  example  of  this  species  show  that  it 
b  very  distinct  from  the  species  that  I  have  hitherto  referred  to  it 
(Leptogorgia  Caryi),  It  appears,  judging  from  the  spicula,  to  be  a 
Psammogorgia^  allied  to  P,  teres^  but  quite  distinct.  The  figure  rep- 
resents it  as  10  inches  high  and  9  broad,  with  the  branches  about  *I5 
of  an  inch  thick,  enlarged  at  the  axil;*.  Several  stems  arise  from  one 
base,  as  is  usual  in  P.  arbuscula^  the  largest  trunk  being  half  an  inch 
in  diameter.  The  branches  are  irregularly  dichotomous,  the  diTisions 
being  5  to  '2  inches  apart ;  the  final  branchlets  are  stout,  scarcely 
tapering,  obtuse  or  clavate  at  the  ends,  often  crooked,  '6  to  1  inch 
long,  *12  to  *18  of  an  inch  in  diameter.  Cells  small,  oblong  or  otaI, 
flat  on  the  branches,  slightly  raised  on  the  branchlets.  Color  dull 
reddish. 

It  is  remarkable  for  the  great  diversity  in  form  and  color  of  the 
spicula.  These  are  white,  yellowish,  light  red,  deep  red,  and  amethys- 
tine intermingled.  They  are  mostly  stout,  blunt,  and  covered  with 
large  rough  warts.  Among  them  are  various  forms  of  spindles,  double- 
spindles,  double-heads,  heads,  and  stout  warty  clubs,  with  various 
irregular  forms.  The  stout  double-spindles,  which  are  most  numer- 
ous, are  short  and  thick,  mostly  with  obtusely  rounded  ends,  some- 
times acute,  median  naked  space  narrow,  bordered  by  whorls  of  large, 
coarse,  rough  warts,  beyond  which  there  are  usually  one  or  two  whorls 
of  smaller  warts  and  a  terminal  cluster,  but  in  many  cases  there  are 
none  between  the  median  whorls  and  the  terminal  cluster,  in  other 
cases  the  whorls  become  crowded  and  thus  the  forms  pass  into  large, 
stout  "  double-heads,"  in  tfhich  the  ends  are  rounded  and  densely  cov- 
ered with  rough  warts. 

Numerous  spicula  lack  the  naked  median  space  and  are  densely  cov- 
ered with  large  rough  warts,  some  of  these  are  short  and  rounded,  in 
the  form  of  heads ;  others  are  longer,  tapering  at  both  ends,  and  have 
the  form  of  very  stout  spindles ;  others  are  large  at  one  end,  with  the 
other  tapering,  or  club-shaped.  The  polyp-spicula  are  long,  slender 
spindles,  tapering  quite  regularly  to  both  ends  and  covered  with  small 
warts.  The  large  double-spindles  measure  •166'"'"  by  072,  -166  by 
•066,  -150  by  ^072,  -144  by  -084,  -144  by  060;  the  smaller  ones  -120 
by  -060,  -108  by  -060,  -072  by  -048;  double-heads  -182  by  -096,  -132  by 
•090, -096  by -084;  the  heads '108  by  -084,  ^048  by   -048;  the  stout 
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spindles  -166  by  -072,  '144  by  •0'72,  -120  byj  -072;  the  clubs  -144  by 
•084,  -144  by  072,  -096  by  -048;  the  polyp-spicula  -156  by  030,  -156 
by  -024,  -144  by  -024,  -102  by  -024. 
Mazatlan, — Voyage  of  the  Venus. 

Echinogorgia  aurantiaca  Venriil,  pp.  4i3  and  460. 

The  spicula  of  this  species  show  that  it  is  an  Echinogorgia^  pretty 
nearly  allied  to  E,  sasappo.  The  spicula  are  yellow,  mostly  large, 
broad,  flattened  clubs,  or  scale-clubs,  the  smaller  end  often  acute, 
sometimes  blunt,  covered  with  rough  warts,  the  large  end  usually  ter- 
minating in  one  or  more  broad,  flat,  irregular,  rounded  scales,  which 
are  often  lobed,  or  even  subdivided  into  sharp,  lacerate  spinules. 
With  these  are  many,  more  or  less  regular,  four-branched  crosses,  with 
rather  slender,  acute,  warty  branches ;  and  various  forms  of  irregu- 
lar, often  branched,  warty  spindles  and  compound  spicula. 

The  clubs  and  scale-clubs  resemble  those  of  JS  sasappo  figured  by 
Dr.  Kdlliker  in  his  Icones  Histiologicee,  Taf  xviii,  figs.  9,^  and  9,3. 
The  scale-clubs  measure  •290""  by  •216°"»,  -288  by  -204,  -288  by  -156, 
•264  by  -192,  -260  by  -168,  '240  by  -166,  -216  by  -156,  '192  by  -132, 
•192  by  -084,  -180  by  -084;  the  crosses  ^240  by  ^192,  -180  by  •ISC,  -144 
by  -120,  -120  by  '096 ;  the  irregular  spindles  336  by  -072,  -288  by  -084, 
•252  by  -084. 

Callao,  Peru, — Mus.  Paris. 

Heterogorgia  papulosa  Vemii,  sp.  nov. 

Corallum  dichotomous,  consisting  of  few,  elongated  crooked  branch- 
es, which  are  two  or  three  times  divided.  The  branches  are  of  nearly 
uniform  size,  and  bend  out  in  a  broad  curve  at  the  axils.  The  termi- 
nal branchlets  are  from  one  to  three  inches  long  without  division,  and 
blunt  at  the  end ;  like  the  branchlets  they  are  round  and  crooked, 
covered  on  all  sides  with  prominent  papilla-like  verrucae,  which  are 
mostly  eight  lobed  and  open  at  summit.  The  lobes  of  the  verrucaB 
are  supported  by  long  slender,  sharp,  curved  spicula,  which  project  but 
little  from  the  surface.  The  lower  parts  of  the  verrucae  and  the  sur- 
face of  the  coBnenchyma  are  smoothish,  and  consist  mostly  of  quite 
small,  rough  spicula.  The  axis  is  rigid,  grayish,  and  wood-like  in 
appearance,  the  surface  showing  an  interwoven  fibrous  structure;  in 
the  branchlets  thick,  soft,  and  yellowish. 

Color  yellowish  white,  throughout. 

The  only  specimen  obtained  is  6  inches  high ;  3  broad;  diameter  of 
branches  and  branchlets  •lO  to  '14 ;  height  of  largest  verruc«B  *05. 
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The  spicula  are  white  and  smaller  than  in  the  other  species  of  the 
genus.  The  most  conspicuous  are  roughly  warted  spindles  and  double- 
spindles,  varying  from  long  slender  acute  forms  to  stout,  blunt,  and 
irregular  ones.  With  these  are  many  rough  irregular  crosses  and 
irregularly  branched  spicula.  The  crooked  spicula  from  the  verructt 
are  long  and  quite  slender,  acute,  variously  curved,  often  bow-shaped, 
covered  with  small  distant  warts.  The  polyp-spicula  are  smaller  and 
straighter,  with  fewer  warts.  The  larger  spindles  and  double-spindleci 
measure  -SSe™""  by  -OQe"",  -336  by  '012,  '288  by  -084,  -264  by  -108,  -264 
by  -084,  -264  by  -072,  -252  by  -060,  -240  by  -096,  '240  by  -072,  -240  by 
•060,  -228  by  '096,  -228  by  '072,  -222  by  -108,  -222  by  '102,  -216  by  078, 
•192  by  072;  the  crosses  -144  by  -108,  -108  by  -084;  the  long  curved 
spicula  -432  by  -042,  -360  by  -042,  -360  by  •OSe,  -336  by  -030,  -312  by 
•030,  -244  by  '030. 

La  Paz,  on  shell  with  Eugorgia  nobUiSy  var.  excelaa,  in  6  to  8  fiith- 
oms,  one  specimen, — J.  Pedersen. 


No.  7. —  On  the  Oeograpkical  Distribution  of  the  Polyps  of  the  West 
Codst  of  America. 

In  the  preceding  article  I  have  included  all  the  species  hitherto 
described  by  others  from  the  west  coast  of  America,  as  well  as  those 
examined  by  mysell  It  is  certain,  however,  that  many  additional 
species  remain  to  be  discovered.  The  tropical  region  or  Panamian 
province,  extending  from  Cape  Blanco,  Peru,  to  Lower  California,  and 
including  the  Gulf  of  California,  is  the  only  portion  of  the  coast 
from  which  even  tolerably  complete  collections  have  been  made,  and 
yet  in  that  great  region  only  the  littoral  and  shallow  water  species 
have  been  collected.  Doubtless  many  new  and  interesting  forms  will 
hereafter  be  discovered  in  the  deeper  waters  and  on  the  submerged 
bauks  off  the  coast. 

Concerning  the  polyp-fauna  of  the  coast  of  Lower  California,  ve 
know  almost  nothing.  From  the  coast  farther  northward  a  few  small 
collections  have  been  brought,  and  the  lists  of  species  from  those 
regions  are  certainly  very  imperfect  From  the  coasts  of  Peru  and 
Chili  a  greater  number  of  species,  mostly  Actinians,  have  been  de- 
scribed, but  many  of  these  need  reexamination  from  living  specimens, 
and  many  othei*s  doubtless  remain  undescribed.  The  polyps  of  the 
Araucanian  and  Galapagos  provinces  are  entirely  unknown.  From 
the  Fuegian  region  several  species  of  Actinians  were  described  in  the 
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Report  on  the  Zoophytes  of  the  United  States  Exploring  Expedition, 
but  it  is  probable  that  even  there  several  other  species  will  hereafter 
be  found.  It  will,  therefore,  be  useless  to  attempt  any  generalizations 
upon  the  extent  and  limits  of  the  several  faunae  occupying  these  coasts, 
but  it  appears  desirable  to  bring  together  the  species  already  known 
from  each  zoological  province. 

So  far  as  can  be  judged  from  these  imperfect  lists,  the  faunal  divis- 
ions are  the  same  for  the  Polyps  as  for  the  Echinoderms,  and  since 
these  were  discussed  in  a  previous  article  in  this  volume  (pp.  336  to 
389),  it  is  unnecessary  to  give  their  limits  or  extent  at  this  time. 

Arctic  Province. 

Alcyonabia. 

Frimnoa  compressa  VerrilL  Alcyonium  ruhiforme  Dana. 

Aleutian  Islands.  Behrings  Straits  and  Arctic  Ocean. 

AcriNABiA. 

Urticina  crcusicomis  Ehr.  PheUia  arctica  VerrilL 

Arctic  Ocean  to  Paget  Sound.  Arctic  Oceau. 

Of  the  four  species  known  from  this  fauna  two  (Alcyonium  rvbir 
forme  and  Urticina  crcMsicornis)  are  found  also  on  the  north  Atlantic 
coasts  of  America  and  Europe.  The  latter  also  extends  southward 
to  the  Oregonian  fauna.  The  others  are  not  known  to  occur  south  of 
the  Aleutian  Islands. 

SiTCHiAN  Province. 

ACTINABIA. 

Urticina  crassicomis  Ehr.  Ihactisf  xanthogrammicaYernVL 

Arctic  Ocean  to  Puget  Sound.  Sitcha. 

The  two  species  known  from  Sitcha  afford  but  little  evidence  in 
regard  to  the  character  of  the  fauna,  for  the  first  is  a  species  of  wide 
distribution  on  all  the  northern  coasts  both  of  the  Atlantic  and 
Pacific,  while  the  second  is  a  doubtful  species,  which  may  prove 
identical  with  E.  artemisia  of  the  Oregonian  fauna. 

Oregonian  Province. 

Alctokabia. 

PtiloaarcuB  Owmeyi  Gray. 

Vancouver  L,  Puget  Sound  and  Cape  Flattery  (80  feet)  to  Monterey. 
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ACTIKABIA. 

Urtidna  crassicomis  Ebr  Sagartia^  several  sp.  ined. 

Arctic  Ocean  to  Paget  Sound.  Gulf  of  Georg;iA. 

JEvactis  artemisia  VerrilL  .Ejnactie  prolifera  Veriill. 

Puget  Sound.  Pugei  Sound. 

Metridium  Jimbriatum  Vemll, 

Puget  Sound  to  San  Francisoo. 

Madbepobabia. 

BalanophyUia  elegans  VerrilL        AUopora  venusta  Verrill. 
Puget  Sound  to  Monterey.  Neah  Bay. 

Of  the  seven  described  species  in  this  list,  three  are  not  known  to 
occur  elsewhere.  Three  extend  southward  into  the  Califomian  pro- 
vince, and  U,  crcMsicomis  extends  northward  to  the  Arctic  Ocean. 

Californian  Province. 

Alcyoxabia. 

PtUosarcua  Grwmeyi  Gray.  Stylatula  dongata  VerrilL 
Vancouver  Island  to  Monterey.  San  Franoifloo  to  Monterey. 

(/)   Virgularia  gracilis  Gabb.  Zeptogorgia  Caryi  VerrilL 

Monterey.  (7)  Near  San  Frandaoa 

AcrriNABiA. 

Metridium  Jimbriatum  Verrill.        Sagartia^  sp. 
San  Francisco  to  Puget  Sound. 

Madbepobabia. 

Paracyathns  cdUha  VerrilL  BalanophyUia  elegans  VerrilL 

Monterey.  Monterey  to  Puget  Sound. 

P.  Steamsii  VerrilL 

Monterey. 

Among  the  eight  species  described  from  this  fauna  there  are  three 
that  are  found  also  in  the  Oregonian.  The  rest  have  not  yet  been 
recorded  from  beyond  the  limits  of  the  fauna. 

Panamian  Province. 
Alctonabia. 

BeniUa  amethystina  VerrilL  L^togorgia  Florm  VerrilL 

San  Salvador  to  Zorritos.  Panama  Bay. 

Zeioptillum  undvlatum  VerrilL  L.  Agassizii  VerrilL 

Gulf  of  California  to  Gulf  of  Fonseca.  Gulf  of  California  to  Acapulco. 

Stylatula  gracilis  Verrill.  i.  media  Verrill. 

Cape  St  Lucas  to  Panama.  Gulf  of  California  to  Nicaragua. 
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Zt.  Adanmi  VerrilL 

Nicaragua  to  Zorritoa,  Peru. 
L,  pukhra  V.,  and  var.  exUis  V. 

Gulf  of  California. 
Z.  rutila  VerrilL 

Aoapulco. 
L.  eximia  Venill. 

Bay  of  Panama. 
i.  tenuis  Verrill. 

Gulf  of  California. 
X.  stenobrochis  Verrill. 

San  Salvador  to  Zorritoa. 
var,  JEnglemanni  Horn. 

Mazatlan  and  Acapulco  to  Panama 
Z.  ramtUus  VerrilL 

San  Salvador  to  Zonitos. 
i.  labiata  VerrilL 

Guajmas  and  Tehuantopec  to  Nioaragua. 
X.  pumila  Verrill. 

Zorritoa. 
L.  diffusa  VerrilL 

Gulf  of  Nicoya  and  Panama  Bay. 
L.  Calif ornica  VerrilL 

Margarita  Bay  and  Cape  St  Luoas. 
L,  alba  VerrilL 

Guaymas  to  Panama. 
Zf,flexilis  VerrilL 

San  Salvador  to  Panama  Bay. 
i.  rigida  VerrilL 

Gulf  of  California  to  San  Salvador. 
L,  cuspidata  VerrilL 

Cape  St  Lucas  to  Aoapuloo. 
i.  exigua  VerrilL 

Guaymas  to  Nicaragua  and  Zorritos. 
Eugorgia  ampla  Verrill. 

Margarita  Bay  and  Gulf  of  California. 
var,  purpttrascens  VerrilL 

Nicaragua  to  Zorritos. 
JE  nohilis  VerrilL 

Nicaragua  and  Bay  of  Panama. 
var,  excelsa  Verrill. 

Gulf  of  Califomia  and  Acapulco. 
B,  BradUyi  VerrilL 

Gulf  of  Nicoya  to  Panama  Bay. 


E.  Daniana  Verrill. 

Gulf  of  Nicoya  and  Bay  of  Panama. 
E,  mvUifida  VerrilL 

La  Paz  and  Mazatlan  to  Acapulco. 
E,  aurantiaca  VerrilL 

Gulf  of  Califomia  to  Aoapuloo. 
Phycogorgia  fucata  VaL 

Mazatlan. 
Psammogorgia  arbuscula  VerrilL 

Gulf  of  Nicoya  to  Panama  Bay. 
var.  Dowii  Verrill. 

San  Salvador  and  Pearl  Islands. 
var,  pallida  VerrilL 


Pearl  Islands. 
P,  teres  VerrilL 

Guaymns  (Dr.  E.  Palmer)  to  Panama  Bay. 
P,  fucosa  VerrilL 

Mazatlan. 
P,  gracilis  VerrilL 

Pearl  Islands. 
Muricea  acervata  VerrilL 

Panama. 
M,  tubigera  Verrill. 

Bay  of  Panama. 
M,  hispida  VerrilL 

Panama. 
M,  squarrosa  VerrilL 

Panama  Bay. 
M,  crassa  VerrilL 

Panama  Bay. 
M,  echinata  VaL 

Bay  of  Panama 
var,JlabeUum  VerrilL 

Panama  Bay. 
M.  fnUieosa  Verrill. 

Bay  of  Panama. 
var,  miser  VerrilL 

Nicaragua  to  Bay  of  Panama. 
M,  aicstera  VerrilL 

Gulf  of  Califomia  to  Bay  of  Panama. 
M,  retusa  VerrilL 

Pearl  Islands. 
M,formosa  VerrilL 

Zorritos. 
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M.  rohusta  VerrilL 

Acapulco. 
M.  albida  VerrilL 

Panama  Bay. 
M,  hebes  VerrilL 

Apapuloo  to  Bay  of  Panama. 
M.  purpurea  VerrilL 

Acapulco  to  Bay  of  Panuna. 
M.  appressa  VerrilL 


M.  cupera  Verrill. 

Panama. 
Heterogorgia  verrucosa  VerrilL 

Bay  of  Panama. 
JZ  tortuosa  VerrilL 

Bay  of  Panama. 
jff  papulosa  Verrill. 

La  Paz. 
CdUipodium  Pcutificum  VerrilL 


Gulf  of  California  to  Panama  and  Zorritoa        Gulf  of  California  to  Zorritos. 
var.flavesoens  VerrilL  C,  aureum  VerrilL 

Nicaragua  to  Zorritos.  Panama. 

Jf.  tenella  Verrill.  Alcyoniumf  BradUyi  VerrilL 

Nicaragua  to  Zorritos.  Panama. 


ACTINARIA. 


liOpMctis  omata  VerrilL 
Panama  Bay. 

Astera>ctis  Bra^dUyi  VerrilL 

Panama. 
Cladactis  grandis  VerrilL 

Nicaragua  to  Zorritos,  Peru. 
Anthopleura  Dowii  VerrilL 

San  Salvador  to  Panama  Bay. 
Bunodes  (/),  sp. 

Pearl  Island& 
CaUiactis  variegata  VerrilL 

Panama  Bay. 
Sagartia  crispata  VerrilL 

Panama  Bay. 
8,  carcinophUa  VerrilL 

Panama  Bay. 
S.-Panamejisis  VerrilL 

Panama  Reefs. 
8,  Bradleyi  VerrilL 

Panama  Reefs. 
8agart%ay  sp.  ined. 

Panama. 


Phellia  inomata  VerrilL 
Panama  Bay. 

P.  (/)  rubens  VerrilL 

Zorritos. 
P.  Panamensis  VerrilL 

Panama. 
Paractis  {?)  nobilis  VerrilL 

Panama. 
MammiUifera  Dance  Verrill. 

Panama  Bay. 
M.  nitida  VerrilL 

San  Salvador. 
Jf.  conferta  VerrilL 

Acapulco  and  San  Salvador. 
Epizoanthus  elongatus  VerrilL 

Panama  Bay  and  Zorritos,  (?)  La  Fas. 
M  humilis  Verrill. 

Panama. 
jE  crassus  VerrilL 

Sao  Salvador. 
Antipathes  Panamensis  VerrilL 

Panama  Bay. 


Madrbpobabia. 


Montipora  fragosa  VerrilL 
(?)  Gulf  of  California. 

Porites  Calif  omica  VerrilL 
Guaymas  and  La  Paz. 


P.  porosa  VerrilL 

La  Paz. 
P,  excavata  VerrilL 

Pearl  Islands,  Panama  Bay. 
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P.  Panamensis  VerrilL  A.  concinna  Verrill. 

Panama  Bay.  Panama  Bay. 

P.  noduiosa  Verrill.  A.  dentata  VerrilL 

La  Paz.  La  Paz  to  San  Salvador  and  Panama. 

Dendrophyllia  surcularis  Verrill.  A.  coatata  Verrill. 

Pearl  Islands.  Panama  Bay. 

D.  tenuilameUosa  VerrilL  A,  Pedersenii  VerrilL 

Panama  Bay,  Acapulco,  La  Paz.  G-uaymas  and  La  Paz. 

Astropsammia  Pedersenii  VerrilL  A,  ( Ccenangia)  conferta  VerrilL 

La  Paz.  Grulf  of  California 

Hhizopsammia  pulchra  VerrilL  PhyUangia  dispersa  Verrill. 

Pearl  Islands.  Grulf  of  Niooya  and  Panama  Bay. 

AUopora  Calif omica  VerrilL  Ulangia  Brctdleyi  Verrill. 

(?)  Gulf  of  California.  Panama  Bay. 
PociUipora  capitata  Verrill.  ParacyaJthm  humilis  VerrilL 
La  Paz  and  Socorro  Islands  to  Panama  Bay.        Pearl  Islands. 
var,  poroaa  VerrilL  DesmophyUum  Cumingii  E.  and  H. 

La  Paz.  South  America. 
va/r.  rohusta  VerrilL  Fungia  elegans  VerrilL 

Near  La  Paz.  Gulf  of  California. 
var.  pumila  VerrilL  Pavonia  gigantea  VerrilL 

Near  La  Paz.  Pearl  Islands. 

P.  lacera  VerrilL  P.  clivosa  VerrilL 

Ac^utla  to  Panama  Bay.  Pearl  Islands. 

Astrangia  Haimei  Verrill.  St^hanaria  steUata  VerrilL 

San  Salvador  to  Panama  and  Zorritos.  La  Paz  to  Bay  of  Panama. 

A.  pidcheUa  VerrilL 

Panama  Bay. 

In  this  list  there  are  104  species,  none  of  which  have  been  found 
beyond  the  limits  of  the  province.  An  examination  of  the  list  will 
show,  however,  that  there  are  sufficient  reasons  for  recognizing  the 
three  subdivisions  of  the  fauna,  already  given  in  the  case  of  the  Echin- 
oderms  (p.  337).  But  the  three  subdivisions  are  not  equally  well 
known.  The  Actinians  of  the  Mexican  and  Equadorian  sub-prov- 
inces are  almost  wholly  unknown,  only  one  or  two  species  having 
been  examined  from  each,  while  from  the  Panamian  division  a  consid- 
erable number  are  now  made  known,  although  there  must  be  many 
additional  ones.  The  shallow  water  Gorgonians  and  corals  have  been 
pretty  fully  collected  in  both  the  Mexican  and  Panamian  regions,  but. 
from  the  Equadorian  we  have  only  the  small  collection  obtained  by 
Mr.  Bradley  at  Zorritos.  In  the  present  state  of  our  knowledge  some 
of  the  species  found  in  each  of  the  three  sub-provinces  are  peculiar  to 
it,  while  many  extend  also  to  one  of  the  other,  and  a  considerable 


Digitized  by 


Google 


564  VerriUy  Notes  on  Radiatcu 

portion  are  found  in  all  three,  or  throughout  the  whole  extent  of  this 
great  province.  Future  explorations  will  undoubtedly  reduce  the 
number  of  species  peculiar  to  each  subdivision,  as  most  of  the  late 
collections  have  done,  for  there  can  be  no  doubt  but  that  part  of  the 
apparent  differences  in  the  faunae  are  due  to  the  incompleteness  of  the 
collections.  Local  peculiarities  of  the  particular  places  at  which  the 
various  collections  have  been  made  have  also  undoubtedly  increased 
the  apparent  differences. 

As  the  list  now  stands,  there  are  known  from  the  Mexican  subdivi- 
sion 42  species;  of  these,  20  species  are  peculiar  to  the  region ;  16  are 
found  also  in  the  Panamian  subdivision ;  and  6  are  found  in  both  these 
and  the  Equadorian  regions,  ranging  to  Zorritos. 

From  the  Panamian  subdivision  there  are  80  species  known;  of 
these,  51  are  peculiar  to  it  (inoluding  16  of  Actinaria) ;  16  are  found 
also  in  the  Mexican  district;  7  are  common  to  the  Panamian  and 
Equadorian  regions ;  and  6  range  through  the  three  sub-provinces. 

Of  the  Equadorian  polyp-fauna  we  know  but  17  species;  of  these  4 
are  peculiar  to  it;  7  are  found  also  in  the  Panamian;  and  6  extend 
through  both  the  Panamian  and  Mexican  regions,  even  to  the  Gulf  of 
California. 

For  convenience  of  reference  some  local  lists  are  added,  which  will 
at  least  serve  to  illustrate  the  most  common  and  conspicuous  species 
of  the  several  localities. 

lAst  of  species  collected  at  Ctuaymas  by  Dr.  -E  Palmer. 

The  following  species  are  in  the  collection  of  the  Chicago  Academy 
of  Sciences: 

L^fftogorgia  Agassizii  V.  Psammogorgia  teres  V. 

i  media  V.  Astrangia  Pedersenii  V. 

JL.  alba  V.  A.  (  Comangia)  oo^ferta  V. 

Z,  labiala  V.  Porites  Calif omica  V. 
i.  exigua  V. 

lAst  of  species  collected  near  La  Paz  by  Capt.  J.  Pedersen. 

Xeptogorgia AgassiziiV.  Common.Migorgia  nobiliSy  var.  excelsa  V. 

X.  media  V.     Not  oonmion.  Common. 

X.  pulckra  V.     Common.  E  midtifida  V.    Rare. 

—  var.  exUis  Y,    Common.        PL  aurantiaca  Y.    Common. 

i.  tenuis  Y.    Very  rare.  Muricea  austera  Y.     Not  common. 

X.  rigida  V.     Abundant.  M,  appressa  V.     Common. 
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Heterogorgia  papiUosa  V.    Rare.  Astropsammia  PederaentiY,  Rare. 
Callipodium  Pacijicum  Y,    Rare.  PociUipora  capitata  V.    Common. 

Epizoanthus  dongatus  V.    Rare. var,  porosa  V.  Not  common. 

Porites  Califomica  V.    Not  com var,  rohuata  V.     Common. 

mon.  voir,  pumila  V.     Common. 

P,  porosa  V.     Common.  Astrangia  dentata  Y.     Rare. 

P,  nodtilosa  Y.    Conmion.  A.  Pedersenii  Y.     Not  common. 

DeridrophyUia  tenuilameUoaa  Y.  Fungia  elegans  V.    Rare. 

l^are.  Stephanaria  steilata  V.     Rare. 

The  fauna  at  Cape  St.  Lucas  appears  to  be  similar  to  that  of  La 
Paz.  The  collections  made  there  by  Mr.  J.  Xantus  include  many  of 
the  ^ecies  conmion  at  La  Paz,  especially  Leptogorgia  rigida^  L, 
Agassizii  and  X.  media^  in  abundance.  He  also  collected  a  few  addi- 
tional species,  although  his  collection  was  much  less  extensive  than 
that  of  Capt  Pedersen.  At  Acapulco  considerable  collections,  chiefly 
of  Gorgonians,  have  been  made  by  Mr.  A.  Agassiz,  Mr.  D.  B.  Van 
Brunt,  and  others.  The  common  species  are  mostly  the  same  as  at 
La  Paz,  and  there  appears  to  be  but  little  difierence  in  the  faunsB  of  the 
two  localities,  except  what  may  be  explained  by  the  incompleteness 
of  the  collections  received.  A  few  species  [Leptogorgia  rutila  V.,  X. 
stenobrochiSy  var.  Englemanni^  Mvricea  robusta,  M.  purpurea,  etc.) 
common  at  Acapulco,  have  not  been  found  at  La  Paz. 

From  the  coasts  of  San  Salvador  and  Nicaragua  I  have  seen  several 
collections,  made  by  Capt.  Dow,  Mr.  Bradley,  Mr.  J.  A.  McNiel,  and 
others,  but  none  of  them  can  be  considered  as  at  all  complete,  even 
for  the  Gorgonians.  So  far  as  can  be  judged  from  these  collections,  the 
faunae  of  those  coasts  are  essentially  the  same  as  that  of  Panama  Bay. 

last  of  species  collected  on  the  coast  of  Nicaragua  by  J.  A.  McNid, 
The  following  species  were  collected  by  Mr.  McNiel  on  the  beach 
at  Corinto,  and  by  the  aid  of  divers  in  the  Gulf  of  Nicoya.  Those 
species  found  only  at  one  of  these  places  are  designated  either  by 
(C.)  or  (N.)  according  to  the  loc^ty.  The  first  series  from  this 
collection  is  in  the  Peabody  Academy  of  Science,  Salem,  Mass.,  by 
which  Mr.  McNiel  was  sent  out: 

Leptogorgia  media  V.     (C.)  Psammogorgia  arbuscula  V.    (N.) 

X.  Adanisii  V.    Large.  Muricea  fruticosa^  var.  miser  V. 

L.  stenobrochis  V.  (C.) 

L.ram%dusY.    (C.)  M.hebesY.     (C.) 

L.  lubiata  V.     (C.)  M.  purpurea  Y.     (C.) 
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Z.  diffusa  V.     (N.)  Large.  M  appressa  V. 

Z.  alba  V.    Common.  var.flavescens  V.     (C.) 

Z.  exigiuz  V.     Common.  M.  teneUa  V.     (C.) 

Eugorgia  Daniana  V.  (N.)  Large.  Cladactis  grandis  V.     (C.) 
M  ampla,  var.purpurascensV.  (C.)  Astrangia  dentata  V.     (N.) 
KBradUyi  V.  (N.)  Yellow  YSiietj.Phf/Oangia  dispersa  V.     (N.) 
KnobilisV.    (N.) 

Peruvian  Province. 

Alcyonaeia. 

Zeptogorgia  Peruana  VerrilL        Eugorgia  rubens  VerrilL 

Gallao.  Paita. 

(f)  Muricea  horrida  Mobius.  Echinogorgia  auranHaca  VerrilL 

"  Peru."    Perhaps  this  belongs  to  the        Callao. 
Panamian  ProTince. 

AcriNABIA. 

Oulactis  concinnata  R  and  H.       Sagartia  nivea  VerrilL 

Callao.  Paita  and  Callao. 

Punodes  papulosa  VerrilL  S.  Zessonii  VerrilL 

Callao  to  Talcahuano,  ChilL  Paita. 

B,  pluvia  VerrilL  8.  {f)  Peruviana  VerrilL 

San  Lorenzo  Island.  Paita. 

B.  ocellata  VerrilL  Nemactis  primula  Edw.  and  H. 

Paita.  San  Lorenzo  Island. 

Phymactis  florida  Edw.  and  H.     N,  Draytonii  Edw.  and  H. 

San  Lorenzo  Island.  San  Lorenzo  I. 

Anactispicta  Ehr. 
Paita. 

Of  the  fifteen  species  in  this  list,  only  one  {Bunodes  papiUosa) 
is  known  to  extend  its  range  beyond  the  limits  of  the  fauna. 

Chilian  Province. 
Alctonabia. 

I/^togorgia  {?)  Chilensis  VerrilL   Z.  (/)  arbuscula  VerrilL 

Algarrobo,  south  of  Valparaiso.  I.  Santa  Maria. 

Z.  {/)  platydados  VerrilL 

I.  Santa  Maria. 

AcriKABIA. 

Bunodes  papulosa  VerrilL  Phymactis  clematis  Edw.  and  E 

Talcahuano  to  Callao.  Valparaiaa 

Cystiactis  Eydouxi  Edw.  and  H.  Actinia  (f)  Mertensii  Brandt 

Chili  Chili 
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Sagartia  f  nt/mphcea  VerrilL  Nemcustis  f  ChilenHa  Verrill. 

Valparaiso.  Bay  of  Tulcahuano  and  Quinquina  Island. 
S.  f  rubus  VerrilL 

Valparaiso. 

Madbbfobasia. 

Bathycyatkus  Chilenais  E.  and  H. 
Chill 

Of  the  eleven  species  known  from  this  province,  none  are  known 
elsewhere,  except  Bunodes  papiUosa^  which  is  also  found  in  the 
Peruvian  fauna. 

FuEGiAN  Province. 

ACTIKABIA. 

Bunodes  cnientata  Gosse. 

Orange  Bay. 
Metrtdtum  reticulatum  £.  and  H. 

Orange  Harbor. 
Cereus  Fuegiensis  VerrilL 

Orange  Harbor. 
Sagartia  impatiens  Gosse. 

Orange  Harbor. 
Sagartia  lineokUa  VerrilL 

Forge  Cove,  near  Orange  Harbor. 

Madbbforabia. 
Astrangiay  sp. 

Straits  of  Magellan. 

The  six  species  known  from  this  &una  appear  to  be  peculiar  to  it. 


For  want  of  room,  the  lists,  giving  a  detailed  comparison  between 
the  tropical  faunae  of  the  Atlantic  and  Pacific  coasts  and  originally 
intended  to  accompany  this  article,  have  been  reserved  for  the  next 
voluma 


TBAK&  CONNBOTICUT  ACAD.,  VOL.  L  68  FEB.,  1871. 


Digitized  by 


Google 


668  VerriUy  Notes  an  ScuKcUa, 


No.  8. — Additional  Observations  on  JEchinodermSy  chiefly  from  the 
Pacific  coast  of  America,     By  A.  E.  Veebill. 


Presented  January,  1871. 


Atlantic  Species. 
Pteraster  DanaB  VemiL 

Proc  Boston  8oc  Nat.  Hist,  xii,  p.  386,  April,  1869. 

Plate  IX,  figures  11,  11\ 

Upper  surface  moderately  convex ;  radius  of  disk  to  that  of  rays  as 
1 : 1'18;  rays  broad,  subtriangular,  the  tips  recurved  so  as  to  expose 
the  end  of  the  ambulacral  grooves  on  the  upper  side.  The  dorsal 
membrane  is  perforated  by  minute  scattered  pores,  and  numerous 
small,  slender,  acute  spines  project  from  its  surface  at  regular  inter- 
vals ;  these  are  larger  on  the  disk  and  quite  small  on  the  outer  part  of 
the  rays.  Central  opening  small,  somewhat  rounded,  surrounded  by 
small  spines.  Dorsal  paxillse,  as  seen  when  the  dorsal  membrane  is 
removed,  elevated  and  rather  stout,  surmounted  at  the  summit  by  six 
to  ten,  slender,  acicular,  divergent  spinules,  one  of  which  is  usually 
larger,  and  projects  through  the  membrane.  Rays  beneath  bordered 
on  each  side  by  about  thirty,  slender,  transverse,  spine-like  ribs,  which 
project  but  slightly  beyond  the  margin,  and  are  connected  by  the  web- 
like membrane  quite  to  their  ends.  Interambulacral  plates  thin,  each 
usually  bearing  four  very  slender,  elongated  spines,  many  of  them 
with  small  pedicellarise  near  the  tips ;  the  inner  one  considerably  short- 
est ;  all  connected  together  by  a  web,  which  retreats  between  the 
points  to  a  considerable  extent ;  near  the  mouth  there  are  often  fi^e 
spines.  At  each  interradial  comer  of  the  mouth  there  are  ten  long, 
slender,  pointed  spines,  the  six  middle  ones  about  equal  in  length,  the 
two  outer  ones  on  each  side  much  smaller,  the  outermost  considerably 
smaller  than  the  preceding ;  just  back  of  these,  and  side  by  side,  are 
two  long,  slender,  somewhat  curved,  acute  spines,  about  equal  io 
length  to  the  longer  ones  of  the  group  in  front  of  them. 

Radius  of  disk  '37  of  an  inch ;  of  rays  '67 ;  width  of  rays  at  base  '50; 
elevation  of  back  *d5 ;  length  of  longest  transverse  ribs  of  the  rays 
beneath  *15 ;  of  interambulacral  spines  *06  to  *08 ;  of  the  spines  at 
mouth  angles,  about  *08. 

Thb  species  was  labeled  "Rio  Janeiro?"  It  was  .perhaps  fixMO 
dredgings  made  in  80  fathoms  off  the  east  coast  of  Patagonia, — J.  P- 
Dana,  TJ.  S.  ExpL  Expedition, 
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There  is  but  one  specimen  of  this  species  in  the  collection,  which 
has  been  dried  from  alcohol.  It  is  more  nearly  allied  to  P,  pulviUua 
Sars*  than  to  P,  mUitaris.  The  latter  has  much  longer  arms  and  only 
three  or  four  spinules  on  the  dorsal  paxillaB ;  the  former  has  more 
numerous  spinules  on  the  paxillee,  shorter  and  more  numerous  inter- 
ambulacral  spines,  and  quite  different  mouth-spines.  The  dorsal  sur. 
face  is  also  different  from  that  of  either  species,  as  well  as  the  propor- 
tions. 

Plagionotus  AMcanus  Verriii,  sp.  nov. 

Test  broad  oblong-oval,  somewhat  angulated  opposite  the  interam- 
bulacra,  truncate  and  slightly  emarginate  anteriorly,  obliquely  trun- 
cate behind ;  margin  rather  high  and  abruptly  rounded,  especially  at  the 
anterior  end ;  upper  surface  slightly  convex,  in  one  specimen  depressed 
at  the  center.  Ovarial  openings  four,  large,  the  two  anterior  oblong 
and  divergent,  unequal,  the  others  round.  Anterior  ambulacrum 
broad,  slightly  depressed,  the  plates  large  and  nearly  as  high  as  broad, 
perforated  by  conspicuous  double  pores.  Anterior  lateral  ambulacra 
very  divergent,  rather  broad,  narrow  at  first,  increasing  rapidly  in 
width  to  the  middle  or  beyond,  the  outer  portion  broad,  oblong, 
obtuse  at  the  end,  which  is  slightly  recurved.  Posterior  ambulacra 
considerably  longer,  little  curved,  but  strongly  divergent,  usually 
increasing  in  width  to  the  outer  third,  beyond  which  they  are  some- 
what narrowed  and  curved  foi*ward.  The  anterior  and  posterior  inter- 
ambulacra  are,  therefore,  relatively  broader  than  in  P.  pectoralis,  and 
the  lateral  ones  narrower.  Peripetalous  fascicle  narrow,  but  well 
defined  and  sunken,  with  a  rather  regular  oval  outline,  which  is  only 
slightly  angulate,  or  rather  undulated,  laterally,  but  beyond  the  mid- 
dle of  each  anterior  interambulacrum  it  bends  downward  nearly  at 
right  angles  for  a  short  distance,  and  then,  after  forming  another  simi- 
lar angle,  bends  a  little  downward  in  crossing  the  anterior  end«  A 
slight  ridge,  corresponding  to  the  angle  of  the  fascicle,  extends  upward 
to  the  center,  dividing  the  interambulacra  into  two  unequal  areas,  the 
smaller  of  which  is  next  to  the  anterior  ambulacrum ;  both  of  these 
areas  bear  oblique  rows  of  large  tubercles,  which  do  not  extend  over 
the  dividing  ridge. 

In  the  lateral  interambulacra  the  very  large  tubercles  are  numer- 
ous, extending  to  near  the  apex,  mostly  arranged  in  oblique,  more  or 
less  curved  rows ;  in  the  posterior  area  they  are  more  unequal  in  size 

*  Overeigt  af  Norges  Eohinodermer,  p.  62,  Tab.  6,  figs.  14-18,  Tab.  7,  8,  Christiania, 
1861. 
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and  lees  regularly  arranged,  forming  clasters  rather  than  rows,  and  ex- 
tend backward  beyond  the  fasciole,  nearly  to  the  anal  area.  The  plu- 
tron  18  broad  oval,  emarginate  behind,  the  sides  pretty  regularly  ciir\'ed. 
The  sabanal  area  is  broadly  cordate,  with  three  or  four  conspicaois 
pores  on  each  side,  from  each  of  which  a  well-marked  groove  extends 
to  the  center.  The  fiasciole  surrounding  it  is  broad  and  well  defined; 
the  branches  extending  up  near  the  sides  of  the  anal  area  are  nar- 
rower, but  depressed  and  conspicuous.  The  anal  area  is  large,  neaiij 
circular,  but  with  a  sharp  angle  on  the  upper  side ;  more  than  half  of 
its  diameter  is  occupied  by  a  thin  central  membrane,  which  is  some- 
what semicircular,  rounded  below,  its  surface  toward  the  edge  bear- 
ing minute,  scattered,  rounded  plates,  which,  nearer  the  edge,  increase 
in  size  and  form  two  or  three  disconnected  circles  of  detached  plates. 
These  are  mostly  rounded,  or  more  or  less  oblong,  though  quite  irr^- 
ular  in  form  and  size,  but  the  outer  rows  are  composed  of  successively 
larger  and  closer  plates.  Those  of  the  outermost  row  are  considera- 
bly the  largest  and  are  mostly  in  contact,  though  still  quite  irregular 
in  size  and  form,  and  mostly  with  rounded  angles  and  sides ;  on  the 
upper  side  there  is  a  triangular  group  of  four  or  five  similar  plates, 
between  the  outermost  row  and  the  small  plates  of  the  inner  circles. 
The  actinostome  is  very  broad  crescent  shaped,  with  rounded  comerR, 
not  at  all  produced,  or  even  slightly  emarginate,  anteriorly ;  but  it  is 
strongly  labiate,  the  lower  border  much  thickened,  prominent,  and 
broadly  rounded.  The  actinal  area  is  occupied  by  a  thin  membrane, 
which  bears  comparatively  few  (about  26),  mostly  large  and  discon- 
nected, irregularly  shaped  plates,  most  of  which  are  not  in  contact; 
the  larger  ones  are  pierced  by  one  or  two  pairs  of  small  pores,  and 
the  marginal  ones  bear  a  few  small  miliary  tubercles.  The  outer  row 
contains  9  or  10  plates,  which  are  transversely  oblong  and  very  une- 
qual in  size  and  form,  but  mostly  in  contact  at  their  ends ;  inside  of 
these  there  is  an  irregular  row  of  8,  large,  irregularly  rounded  plates, 
which  are  mostly  not  in  contact,  often  leaving  considerable  spaces  of 
naked  membrane  between.  The  inner  portion  of  the  membrane  bears 
an  irregular  group  of  five  or  six,  unequal,  smaller,  well  separated, 
rounded  plates. 

The  largest  specimen  is  6*60  inches  long;  6*36  broad;  2*06  high; 
length  of  anterior  lateral  ambulacra  from  apex  2*86 ;  greatest  breadth 
*Z% ;  length  of  posterior  ones  2*80 ;  breadth  *46 ;  diameter  of  largest 
ovarial  pores  '09  by  '05;  average  breadth  of  fasoiole,  about  "06 ; 
length  of  plastron  8'85;  breadth  1'85;  transverse  diameter  of  anal 
area  '68;  longitudinal  diameter  'OS ;  diameter  of  its  largest  plates  "^^ 
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to  *10;  transverse  diameter  of  mouth  1*03;  longitadinal  diameter  *25 ; 
its  largest  plates  '15  to  *25 ;  medtam  sizad  plates  '10  to  '12.  Another 
spaciinen  is  5*50  inches  long;  4'dO  broad;  1*85  high.  A  small  speci- 
men, distorted  above,  is  4*1 8  inches  long ;  3*30  wide ;  r95  high ;  acti- 
nal  area  '60  wide;  '23  long.  In  this  the  inner  plates  of  the  actinal 
area  are  smaller  and  more  numeroas. 

Sherbro  Island,  west  coast  of  Africa, — Rev.  D.  W.  Burton. 

This  species  is  closely  allied  to  P.  pectoralis  Ag.,  from  Florida  and 
the  West  Indies.  For  the  sake  of  comparison  some  details,  not  men- 
tioned in  the  published  descriptions,  are  here  added. 

PlagionotUS  peotoralis  Agassiz  and  Desor. 

SpcUangw  pectoraUa  Lamarck,  Hist  an.  sana  vert,  iii,  p.  383;  DesmouUns,  Eohin..  p. 
380. 

Bri$su8  pectoralia  Agassiz.  Prodromus,  p.  184. 

Bris8us  (Plagionotua)  peetoralis  Ag.  and  Des.,  Cat.  Rais.,  Ann.  des  Sci.  mt,  viii,  p. 
13.  1847 ;  vi,  Tab.  16.  fig.  15. 

PlagionotUS  pechrcUU  G-ray,  Gat.  Eoh.  Brit.  BCuseum,  p.  50,  1855 ;  A.  A^assu^  Bul- 
letin Mus.  Comp  Zool  I,  p.  275,  1870. 

Plagionoius  Deaorii  Gray.  op.  cit,  p.  51. 

Several  West  Indian  specimens  of  this  species,  of  various  sizes, 
which  I  have  had  opportunities  to  compare  with  the  African  speci- 
mens, present  the  following  differences. 

The  test  is  much  more  depressed,  the  margin  less  elevated  and 
often  comparatively  acute,  rising  with  a  gradual  sljpe  on  all  parts, 
except  at  the  posterior  end.  The  outline  is  also  more  regularly 
elliptical,  with  rounded  sides ;  the  anterior  end  is  more  deeply  emargi- 
nate,  with  the  anterior  ambulacrum  more  sunken.  The  anterior 
lateral  and  posterior  ambulacral  petals  are  longer  and  narrower,  with 
the  sides  parallel  for  a  great  part  of  the  length,  and  they  are  less  di- 
vergent, being  directed  at  first  more  anteriorly  and  posteriorly,  but 
are  more  strongly  recurved  toward  the  outer  ends ;  this  renders  the 
lateral  interambulacra  broader  and  the  anterior  and  posterior  ones 
narrower.  The  large  twbercles  are  quite  variable  in  number  in  P. 
peetoralis^  but  are  often  more  numerous,  though  not  usually  arranged 
in  such  regular  rows.  In  all  the  specimens  of  the  latter,  which  I  have 
seen,  there  are  no  large  tubercles  on  the  triangular  area  of  the  an- 
terior interambulacra  next  to  the  anterior  ambulacral  zone,  which 
bears  large  tubercles  in  P,  Africanus,  The  small  tubercles  are 
smaller  in  the  former.  The  peripetalous  fascicle  is  broader  in  P,  peo- 
torcUis  ;  and  the  plastron  is  longer  and  more  oblong,  with  the  sides 
more  nearly  parallel    The  anal  area  is  smaller,  ovate,  the  upper 
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end  narrowed  and  pointed.  The  mouth  is  not  so  broad  transversely, 
but  is  more  produced  and  rounded  anteriorly.  Both  these  areas  are 
covered  by  numerous,  small,  crowded,  polygonal  plates. 

Another  specimen  of  P.  pectorcUis  from  Tampa  Bay,  Florida,  in  the 
Museum  of  Comparative  Zodlogy,  which  I  have  also  had  an  opportu- 
nity to  compare  with  the  African  specimens,  in  company  with  Mr.  A 
Agassiz,  differs  considerably  in  form  from  the  West  Indian  specimens, 
of  similar  size,  and  if  all  the  specimens  from  that  region  should  prove 
to  have  the  same  characters,  it  ought  to  be  regarded  as  at  least  a 
marked  variety.  This  specimen  is  of  about  the  same  size  as  the 
larger  African  specimen,  and  agrees  nearly  with  it  in  form,  though  it 
is  somewhat  more  depressed  and  the  sides  are  less  abrupt,  especiallj 
anteriorly ;  the  anterior  end  is  even  less  emarginate ;  and  the 
ambulacral  furrow  less  sunken,  with  small  erplates  and  more  numeT' 
ous  pores.  The  ambulacral  petals  are  not  so  narrow  and  oblong  as 
in  the  West  Indian  specimens,  though  much  more  so  than  in  the 
African.  The  ovarial  openings  are  small  and  round ;  the  fasciole  wide; 
the  plastron  oblong;  the  large  tubercles  and  the  mouth  and  anal 
areas  are  as  in  the  typical  form,  differing  in  the  same  way,  therefore,  in 
all  these  characters  from  the  African  specimens.  Theactinal  membrane 
is  covered  with  numerous,  small,  crowded,  polygonal  plates.  The  anal 
area  is  also  covered  with  small,  crowded,  polygonal  plates,  much  more 
numerous  than  in  P.  AfHcanus,  The  most  constant  and  important 
differences  are,  therefore,  found  in  the  form  of  the  actinal  and  anal 
areas  and  the  character  of  their  plates ;  the  size  and  form  of  the  ovarial 
openings ;  the  width  of  the  fasciole ;  and  the  form  of  the  plastron, 

A  large  specimen  of  P.  pectoralis  from  Turk's  Island,  in  the 
Museum  of  the  Boston  Society  of  Natural  History,  is  9  inches  long; 
6-75  wide;  2*60  high. 

Pacific  Species. 
Ophiuroidea. 
Ophiothela  mir.^bilis  Terriii,  (pp.  268,  376). 

This  species  has  been  received  from  La  Paz,  Cape  St.  Lucas,  Corinto, 
and  Gulf  of  Fonseca,  in  addition  to  Panama  and  Pearl  Islands.  In 
all  cases  it  was  found  clinging  in  large  numbers  to  the  branches  of 
Muricea  and  Gorgoiiidoe,  The  genus  appears  to  be  widely  distribu- 
ted in  the  tropical  parts  of  the  Pacific  Ocean,  0.  Dance  V.*  lives  upon 
Melitodes  virgata  V.  at  the  Feejee  Islands.  A  species  occurs  at 
Japan,  on  MopseUa  Japonica  V.,  and  Dr.  Ltltken  has  observed  one  on 
a  Purists  from  the  China  Seas. 

*  Proceedings  Boston  Soc.  Nat.  Hist,  xii,  p.  391,  1869. 
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Hemipholis  gracilis  VerrOi. 

These  Trans,  p.  262  (read  Jan.,  1867,  published  March,  1867);  Proc.  Bost  Soc.  Nat 

Hist,  xii,  p.  391. 
Hemipholis  affinis  Ljung.,  op.  cit,  p.  322  (read  Nov.,  1866,  published  1867,  note  on 

fly-leaf  dated  May  18,  1867);  Lyman,  Bulletin  M.  C.  Z.,  i,  p.  336,  1870 

"  LjuDgman^s  species  from  Guayaquil,  appears  to  be  identical  with 
JST  gracilis.  Judging  from  the  date  of  Prof.  L6ven'8  note,  our  name 
has  priority  of  actual  publication."  * 

♦  Mr.  Lyman,  in  the  work  cited,  without  giving  any  additional  information  objects 
to  the  remark  quoted  above,  in  the  following  words :  "  This  whole  matter  of  priority  in 
descriptions  is  of  no  sort  of  interest  to,  science,  except  as  a  matter  of  registration.  Nor 
is  it  profitable  to  enter  on  the  question  of  what  constitutes  publication.  But  we  may 
say,  that  the  partial  distribution  of  loose  sheets  of  an  incomplete  paper,  th  mgh  a  use- 
ful and  praiseworthy  custom,  constitutes  no  greater  claim  for  priority  than  the  reading 
of  a  paper  before  an  ancient  and  distinguished  Academy,  and  the  speedy  publication  of 
that  paper  in  its  complete  and  connected  form." 

We  believe  there  are  very  few  naturalists,  at  the  present  day,  who  are  willing  to  ad 'nit 
that  anything  less  than  the  actual  printing  of  descriptions  or  recognizable  figures  can 
give  priority  to  the  names  of  species  or  genera,  and  this  without  reference  to  the  rep- 
utation or  antiquity  o{  the  society  before  which  a  paper  may  be  read.  In  case  of 
descriptive  papers,  or  diagnoses,  as  everyone  know.-*,  nothing  more  than  the  title  is 
usually  read,  and  many  additions  are  often  made  afterwards,  before  or  during  printing. 
Therefore  if  Mr.  Ljungman's  paper  was  printed  before  March,  1867,  his  name  should  be 
adopted,  otherwise  not     On  this  question  Mr.  Lyman  gives  us  no  positive  information. 

We  notice,  however,  that  Mr.  Lyman  invariably  dates  certain  of  his  own  species 
irom  their  first  publicitioii  in  the  Proceedings  of  the  Boston  Society  of  Natural  History, 
although  they  were  distributed  in  sheets  containing  parts  of  incomplete  papers,  the 
mode  of  publication  and  distribution  being  precisely  the  same  in  the  two  cases.  And 
if  antiquity  of  the  Society  has  anything  to  do  with  the  matter,  the  advantage  is  on  the 
side  of  the  (Connecticut  Academy  to  the  extent  of  some  40  yeir:^!  I  am  not  awnre, 
however,  that  any  member  of  this  Academy  would  consider  himself  justified,  on  th^it 
account,  in  claiming  priority  of  publication  for  matters  contained  in  hundreds  of  commu- 
nications made  to  the  Academy  during  the  past  80  years,  but  not  yet  printed. 

The  question  of  priority  of  namon  has,  however,  an  importance  far  greater  than  Mr. 
Lyman's  remark  would  imply,  for  every  working  naturalist  is  painfully  conscious  of  the 
great  amount  of  time  and  labor  th  it  he  is  constantly  obliged  to  spend  in  unravelling 
the  intricate  synonymy  of  well  known  genera  and  species,  mo-it  of  which  has  been 
caused  by  the  careless  or  willful  neglect  of  the  salutary  rules  of  nomenclature,  in  which 
priority  of  publication  U  one  of  the  most  fundamental  principles.  And  whenever  a  tint- 
uralist  to  save  his  own  time,  selrtshly  neglects  to  ascertain  the  correct  synonymy  of  the 
species  wh-ch  he  de'>crib8s  or  mentions,  he  is  merely  heaping  up  labor  for  future  nat- 
uralists, whose  time  might  be  much  better  employed,  than  in  correcting  the  imperfect 
work  of  their  predecessors. 

Simplicity,  accuracy j  Awi  permanency  of  nomenclature  are,  therefore,  of  vast  import- 
ance for  the  future  development  of  Zoology,  and  whatever  cmtributes  to  this  end  w  ♦ 
regard  as  far  more  worthy  of  careful  attention,  than  any  slight  personal  honor  or  dis- 
honor that  may  be  connected  with  the  naming  of  species  or  genera,  whether  new  or  ol  1. 
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Peotinura  maOUlata  Verrill,  Amer.  Jour.  SoL,  xlyiii,  p.  431. 

Ophiarachna  maeniaia  Yerrill,  Proc.  Bofiton  Soc.  Nat  Hist,  zii,  p.  388,  1869. 

Dr.  LUtken  has  adopted  the  name,  Pectinura  Forbes  {non  Heller) 
for  the  genus  to  which  this  large  species  from  New  2^1and  belongs. 

ASTEBIOIDEA. 

Oreaster  oooidentalis  Verriii,  (pp.  278, 874). 

PerUaoeroe  occiderUaUs  VerriU  (by  error),  Am.  Jour.  Science,  xlix,  p.  99,  1870.  (Cor 
rected  to  Oreaater  occiderUoHs,  p.  227).* 

Of  this  hitherto  rare  species  21  specimens  of  various  sizes  hare 
been  received  from  La  Paz.  They  show  but  little  variation  except 
that  due  to  age  or  state  of  preservation.  Some  specimens  are  so 
dried  as  to  leave  the  disk  and  rays  plump  and  rounded  above,  while 
in  others  the  interradial  spaces  are  so  shrunken  as  to  make  both  the 
rays  and  disk  angular.  In  some  most  of  the  upper  and  part  of  the 
lower  marginal  plates  bear  small  obtuse  spines  or  tubercles ;  in  othere 
there  are  few  or  none  of  these ;  the  two  smallest  specimens  have  none, 
though  others,  scarcely  larger,  have  quite  a  number.  The  smallest 
specimen  has  the  longer  radius  1  inch ;  the  shorter  '60.  This,  how- 
ever, has  nearly  the  form  and  all  the  essential  characters  of  the  adult, 
though  the  spines  and  tubercles  are  less  numerous. 

Nidorellia  armata  Gray,  (pp.  28o,  372). 

Numerous  specimens  of  this  species  were  received  from  La  Pax, 
where  it  is  common  at  the  depth  of  a  few  fathoms. 

The  La  Paz  specimens  present  all  the  variations  described  in  those 
from  Panama.  Some  of  the  larger  oues  are  unusually  spinose,  hay- 
ing large  triangular  groups  of  spines  on  the  interradial  regions  of  the 
upper  side,  and  in  some  cases  three  rows  of  large  spines  on  the  rays. 

Gynmasteria  spinosa  Gray. 

Annals  and  Mag.  Nat  Hist.,  1840,  p.  278 ;  Synopsis  of  Species  of  Starfishes  in  Brit- 
ish Museum,  p.  8,  1866;  Verrill,  Proa  Boston  Soc.  Nat  Hist,  xii,  p.  384, 1869. 

A  Starfish  collected  at  La  Paz  by  Capt.  Pedersen,  seems  to  be  iden- 
tical with  this  species,  originally  obtained  at  Panama  by  Mr.  H.  Cum- 
ing.    There  are  three  specimens  in  the  collection. 

Form  pentagonal,  with  rather  broad,  tapering,  somewhat  depressed, 
triangular  rays.     Radii  as  1 :  2*2.     The  skeleton  consists  of  moderately 

♦  The  name,  Pmtaceros,  was  used  for  a  genus  of  fishes  by  Cuvier  and  Vs^  (vol  iii,  l^ 
30,  1828  ;  see  also  Giinther.  Catal.  Fishes  of  British  Museum,  i,  p.  212)  long  before  it 
was  employed  by  Gray  for  this  genus.  For  this  reason  Oreoffer  was  substituted  bj 
Miiller  and  Trosohel. 
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large,  rounded  and  polygonal  plates,  joined  by  their  edges,  so  as  to 
leave  variously  shaped  spaces  between,  with  their  surface  roughened 
by  minute,  granule-like  prominences  and  covered  with  a  thin  mem^ 
branous  skin,  which  allows  the  roughness  of  the  plates  to  show 
through  it.  The  median  dorsal  plates  on  each  ray  are  stout,  rather 
rhomboidal,  with  the  angles  produced  and  rounded  and  the  center 
tubercular ;  they  bear  a  row  of  eight  to  twelve,  stout,  elevated,  blunt 
spines,  one  to  each  plate.  The  sides  of  the  rays  near  the  base  are 
formed  by  about  four  series  of  plates ;  in  the  two  intermediate  rows 
rounded ;  in  the  upper  and  lower  ones  with  lateral  prolongations, 
which  articulate  with  the  dorsal  and  marginal  plates  in  such  a  way  as 
to  leave  rather  large,  transverse,  oblong  openings  between ;  toward 
the  end  of  the  rays  the  plates  become  more  regular  and  uniform, 
mostly  polygonal,  and  more  closely  united,  except  that  there  are  still 
larger  openings  next  to  the  marginal  plates,  forming  a  regular  series. 
Marginal  plates  stout,  prominent,  projecting  laterally,  and  rounded 
on  the  outer  side,  much  broader  than  high,  forming  a  single  row,  with 
the  plates  placed  alternately  a  little  above  and  below  the  median  line, 
about  12  to  16  on  each  side  of  the  ray,  each  one  bearing  a  stout,  elon- 
gated, conical  spine.  Plates  of  the  lower  side  rounded  and  subpolyg- 
onal,  unequal,  some  of  them  bearing  a  very  small  central  tubercle, 
mostly  closely  united,  so  as  to  leave  only  small  pores  between.  Each 
interambulacral  plate  bears  an  outer,  stout,  oblong,  blunt  spine,  com- 
pressed or  wedge-shaped  at  the  tip,  and  an  inner  group  of  four  or  five 
slender  ones,  of  which  the  lateral  are  very  short  and  the  two  middle 
ones  considerably  longest,  all  connected  together  by  a  thin  web.  On 
each  margin  of  the  mouth  there  is  a  group  of  five  to  eight,  rather 
slender,  subequal,  obtuse  spines,  connected  together  by  a  web.  Near 
the  margin  of  the  disk  and  rays,  above  and  below,  there  are  many 
rather  large  pedicellariae,  oblong  or  subcylindrical  in  form,  obtuse  at 
the  tips.     The  dried  specimens  are  light  red  above,  yellowish  below. 

The  largest  specimen  is  1  '50  inches  from  center  to  edge  of  disk ; 
2''75  to  tip  of  rays;  breadth  of  rays  at  base  1  to  1*25;  length  of 
largest  spines  '20  to  -22 ;  diameter  at  base,  about  '08. 

A  smaller  one  has  the  radius  of  disk  -68  of  an  inch;  of  rays  1*60; 
length  of  dorsal  and  marginal  spines  '10  to  '12 ;  diameter  '06  or  '06 ; 
diameter  of  upper  and  lower  plates  06  to  -10,  mostly  about  '08. 

Mithrodia  Bradley!  Verriii,  (p.  288). 

From  La  Paz  there  are  two  dry  specimens  of  this  species.  The 
smaller  and  more  perfect  one  is  3'50  inches  from  the  center  to  the  tips 
of  the  rays;  '60  to  the  edge  of  the  disk;  length  of  largest  spines  '16 ; 
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diameter  '06.  The  color  is  brownish  orange  above,  reddish  below. 
There  is  a  median  row  of  6  to  8,  distant,  large,  blunt  spines  on  the 
upper  side  of  each  ray,  which  does  not  extend  nearly  to  the  end  of 
the  ray ;  on  each  side  of  the  dorsal  surface,  near  the  margin,  there  is 
a  similar  row  of  10  or  12,  longer  spines,  which  extend  to  the  end  of 
the  rays  and  are  directed  obliquely  upward ;  on  each  side  of  the  ven- 
tral surface  there  are  two  rows  of  spines,  like  the  last,  but  the  row 
next  to  the  interambulacral  plates  has  18  or  20  spines.  All  the^e 
spines  are  surrounded  at  base  by  about  6  radiating  ossicles  beneath 
the  surface,  each  of  which  bears  on  its  outer  end  one  of  the  small 
roughly  granulated  papillae,  which  are  numerous  on  the  dorsal  surface. 
There  are  usually  ft,  small,  slender  spines  on  the  inner  edge  of  each 
interambulacral  plate,  of  which  the  two  middle  ones  are  longest  and 
the  two  outer  very  small ;  the  single  stout  spine  on  the  outer  edge  of 
each  plate  is  about  twice  as  long  as  the  longest  of  the  inner  ones. 

Acanthaster  Ellisii  VemU. 

Echinaster  EUisii  Gray,  Annals  Nat  Hist,  1840,  p.  281 ;  Synopsis  Starfishes  of  Brit- 
ish Museum,  p.  12,  1866. 
Ac'irUhaster  aoUuris  {pars)  Duj.  et  Hup^  Hist  uat  des  Zooph.  Ech.,  p.  352,  1862. 
Acanthaster  EUisii  Verrill,  Proa  Boston  Soc.  Nat  Hist,  xii,  p.  385,  1869. 

Two  specimens  received  from  Capt.  Pedersen,  who  collected  them 
at  La  Paz,  appear  to  belong  to  this  rare  species.  The  diameter  of  the 
smaller  one  is  15  inches ;  length  of  rays  '40.  The  spines  are  long 
(•15  inch)  and  quite  slender.  There  are  five  madreporic  plates,  which 
are  small,  round,  and  prominent;  and  13  rays.  Color  light  red,  the 
upper  spines  rose-red ;  those  below  pink  with  white  tips ;  the  general 
color  of  the  lower  surface  is  yellowish  white. 

The  larger  specimen  is  4  inches  in  diameter;  greater  radius  2 
inches ;  radius  of  disk  I  '25 ;  length  of  largest  spines  of  back  -25 ; 
diameter  at  base  'OS.  It  has  5  madreporic  plates  and  12  rays,  sepa- 
rated below  by  small  interradial  areas.  The  whole  surface,  above  and 
below,  is  covered  with  small  granules,  which  also  extend  over  the  sur- 
face of  the  spines,  nearly  to  the  tips.  The  interambulacral  plates 
bear  a  row  of  slender,  elongated,  blunt  spines,  bordering  the  ambula- 
cral  furrows,  each  plate  bearing  a  group  of  three  spines,  of  which  the 
central  is  the  longest ;  between  these  groups  there  is  often  a  large, 
long,  rounded,  slightly  tapering,  obtuse  pedicellaria,  nearly  equal  in 
length  and  size  to  the  smaller  spines  adjacent ;  on  the  outer  part  of 
each  of  these  plates  there  is  also  a  long  and  large,  obtuse  spine,  simi- 
lar to  those  on  the  interradial  plates. 
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Echinaster  tenuispina  Veniii  sp.  nov. 

Radii  about  as  1 :  5*8.  Rays  five,  rounded,  long,  moderately  stout, 
tapering  to  the  end.  Spines  of  the  dorsal  surface  small,  but  very 
numerous,  tapering,  subacute,  arranged  in  many  scarcely  defined 
rows,  of  which  there  appear  to  be  about  16  on  the  rays.  The  inter- 
ambulacral  plates  bear  numerous,  crowded,  divergent  spines,  of  about 
the  same  size  and  form  as  those  of  the  dorsal  surface,  those  of  the 
opposite  sides  crossing;  three  of  these  arise  from  each  plate,  in  a 
transverse  row ;  the  middle  one  is  considerably  largest  and  longest, 
the  outer  one  somewhat  shorter  and  blunter,  the  inner  one  much 
smaller,  slender  and  acute.  The  skin  is  smooth  and  glossy ;  in  the 
angles  between  the  rays  beneath  and  along  the  lower  side  of  the  rays 
there  are  numerous  slender  transverse  furrows. 

Radius  of  disk  '60  of  an  inch;  of  rays  3 '50;  width  of  rays  at  base 
•62 ;  length  of  largest  spines  '06. 

Color  of  dried  specimens  deep  reddish  brown. 

La  Paz, — Capt.  J.  Pedersen.     Six  specimens. 

This  species  is  allied  to  E.  8pi7iHlostis  V.,  from  the  west  coast  of 
Florida.  Its  rays  are  not  so  slender  and  the  dorsal  spines  are  still 
more  numerous. 

Ophidiaster  pyramidatus  Gray,  (p.  287). 

Several  specimens  were  sent  from  La  Paz  by  Capt.  Pedersen. 

The  dry  specimens  in  best  condition  are  light  straw-color  beneath ; 
the  poriferous  zones  are  bright  orange;  the  rows  of  large  plates  on 
the  back  and  sides  olive-green ;  madreporic  plate  large,  dark  olive- 
green. 

Lepidaster,  gen.  nov. 

Disk  small,  rays  rounded,  elongated ;  whole  surface  covered  with 
a  thin  smooth  skin,  without  granules  or  spines.  The  skeleton  consists, 
in  the  rays,  of  several  similar  dorsal  and  lateral  rows  of  rather  large, 
more  or  less  rhomboidal,  overlapping  plates,  so  articulated  with 
those  of  the  adjacent  rows  as  to  leave  a  regular  row  of  pores  between 
all  the  rows  of  plates,  except  between  the  ventral  and  interambulacral 
rows.  On  disk  the  plates  are  pentagonal  The  interambulacral 
plates  bear  an  inner  row  of  small  slender  spines,  several  to  each  plate*, 
bordering  the  ambulacral  groove,  and  outside,  but  adjacent  to  these, 
a  row  of  much  larger  oblong  spines,  not  more  than  one  to  a  plate. 

This  genus  is  allied  to  Tamariu  and  Cistina  of  Gray,  but  in  both 
of  those  groups  the  plates  bear  spines.  Ophidiaster  and  Linckia  are 
granulated  and  the  plates  are  arranged  quite  differently. 


Digitized  by 


Google 


678  VerriU,  Notes  on  JRadiata. 

Lepidaster  teres  VemU,  sp.  nov. 

Rays  five,  long,  roand,  slender,  tapering ;  disk  smalL  Radii  as 
1 :  6*3  The  rays  have  three  dorsal  rows  of  overlapping  rhomboidil 
plates,  with  the  angles  prolonged  and  sides  concave ;  two  lateral  rows 
of  similar  plates  on  each  side ;  and  a  ventral  row  of  much  smaller 
crowded  plates,  which  are  united  directly  to  the  interambulacnl 
plates,  but  are  joined  to  the  first  lateral  series  by  an  interrupted  row 
of  small  squarish  plates,  between  which  there  are  rather  large  poresL 
The  interambulacral  plates  bear  an  outer  series  of  small,  round,  trun- 
cated spines,  sometimes  one  to  each  plate,  but  usually  only  on  alternate 
plates ;  and  an  inner  series  of  very  slender,  small,  subequal  spines, 
three  to  each  plate,  the  middle  one  usually  slightly  longest  Each 
comer  of  the  mouth  has  a  group  of  four,  longer,  sharp  spines,  the  two 
middle  ones  largest.  Anal  orifice  central,  surrounded  by  numerous 
minute  granules  or  papillsB ;  madreporic  plate  rather  large,  circukr, 
concave,  finely  convoluted.  Whole  surface  covered  with  a  soft,  thin 
skin,  which  allows  the  plates  to  be  seen  distinctly.  Color  of  the 
dried  specimen  pale  yellow. 

Radius  of  disk  '30;  of  rays  1*90 ;  diameter  of  rays  at  base -82; 
length  of  outer  interambulacral  spines  06  ;  diameter  of  larger  dorsal 
plates  '10  to  '12 ;  of  madreporic  plate  '11  of  an  inch. 

La  Paz, — Capt.  J.  Pederaen. 

Heliaster  Kubiniji  Xantus,  (p.  292). 

Three  specimens  of  this  species  were  sent  from  La  Paz  by  Capt 
Pedersen. 

The  two  larger  ones  have  23  rays.  The  largest  measures  4"15 
inches  from  center  to  end  of  longest  rays;  to  edge  of  disk  2*15; 
length  of  rays  I  -60  to  2  inches ;  length  of  interambulacral  spines  '15; 
of  largest  capitate  dorsal  spines  '10 ;  their  greatest  diameter  -06  to  "OS. 
The  smallest  specimen  has  21  rays ;  its  greatest  radius  is  2*50  inches; 
of  disk  1-25. 

The  larger  specimens  have  a  median  dorsal  row  of  large  capitate 
spines  on  all  the  rays,  which,  with  a  marginal  row  of  smaller,  more 
blunt  spines  on  each  side,  extend  inward  to  the  central  area  of  the 
disk ;  between  the  dorsal  and  lateral  rows,  on  the  middle  of  the  rays, 
there  are,  on  each  side,  one  or  two  less  regular  rows  of  capitate  spines, 
some  of  which  often  extend  inward,  more  or  less,  on  the  disk. 

On  the  upper  side,  especially  near  the  end,  the  rays  are  thickly 
covered  with  small  oval  pedicellari»,  mixed  with  other  very  minute 
ones  of  similar  form. 
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EcHINOmEA. 

Quite  recently  I  have  had  an  opportunity  to  compare  specimens  of 
most  of  the  following  species  with  those  in  the  Museum  of  Compara- 
tive Zoology,  in  company  with  Mr.  A.  Agassiz,  who,  while  in  Europe 
last  year,  took  pains  to  carefully  examine  nearly  all  the  typical  speci- 
mens contained  in  European  museums,  and  in  many  cases  brought 
home  specimens  identified  by  direct  comparison.  Therefore  I  am  able, 
with  the  approval  and  through  the  courtesy  of  Mr.  Agassiz,  to  correct 
a  few  erroneous  identifications  previously  made  by  him,  together  with 
others  made  by  myself  in  the  earlier  part  of  this  volume.  Other  spe- 
cies, described  since  the  earlier  articles  on  the  Echinoderms  of  the 
Pacific  coast  were  printed,  have  been  introduced  in  order  to  render 
the  work  more  complete. 

Cidaris  Thouaxsii  VaL  (p.  294). 
Numerous  specimens  were  sent  by  Capt.  Pedersen  from  La  Paz. 
They  show  great  variation  in  form,  in  addition  to  that  due  to  dif- 
ference of  age.     Several  specimens  give  the  following  measurements : 

Diameter,  (inches) 210        205        2-00        1-65        1-60        1-35        1-30 

Height, 1-30        1-35         1-60  -86  -80  -76  -76 

Actinalarea, -86  '90  -80  -73  -70  -64  -66 

Abactinal  area, '70  -70  68  -68  -66  -60  -43 

Anal  region,     '38  '40  -33  30  -30  -28  -22 

Astropyga  depressa  Gray,  Proc  Zool  Soa  Lond.,  xxiii,  p.  36,  1856. 

Astropyga  vemsta  Yerrill,  theee  Trans.,  p.  296;  Amer.  Jour.  Sd,  xlix,  p.  99,  1870. 

Mr.  A.  Agassiz,  who  has  recently  examined  Dr.  Gray's  type  and 
brought  home  a  specimen  idenitfied  by  comparison  with  it,  has  com- 
pared the  latter  with  specimens  sent  by  me,  and  regards  them  as 
identical  with  the  A.  depressa  of  Gray.  The  latter  was  described 
from  a  young  specimen,  but  considerable  changes  take  place,  especially 
in  the  arrangement  of  the  tubercles,  during  its  growth,  and  even  after 
it  becomes  two  or  three  inches  in  diameter,  as  may  be  seen  from  the 
original  descriptions  of  small  and  medium  sized  specimens  (p.  296). 

Capt.  Pedersen  sent  from  La  Paz  two  fine  large  specimens,  about  6 
inches  in  diameter,  and  I  have  seen  a  similar  one  in  the  Museum  of 
the  Chicago  Academy,  collected  at  San  Salvador  by  Capt.  Dow, 

These  large  specimens  have  12  to  14  vertical  rows  of  large,  nearly 
equal  interambulacral  tubercles  on  the  lower  side ;  the  first  row  from 
the  ambulacra  extends  on  the  upper  side  to  within  three  or  four  plates 
from  the  summit ;  between  this  row  and  the  ambulacral  pores,  a  row  of 
secondary  tubercles  is  introduced,  which  commences  a  short  distance 
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below  the  periphery  and  extends  nearly  as  high  as  the  preceding  row, 
usually  ceasing  about  two  plates  sooner ;  in  young  specimens  this  row 
is  wanting,  and  the  large  tubercles  of  the  first  row  cease  sooner ;  out- 
side of  the  fii-st  row  of  large  tubercles  there  is  another  similar  row  of 
secondary  ones,  commencing  at  about  the  same  place,  but  extending 
quite  to  the  genital  plates,  as  in  the  younger  specimens ;  the  second 
row  of  large  tubercles  extends  about  to  the  third  plate  above  the 
periphery ;  the  third  ceases  at  or  below  the  periphery ;  the  fourth 
extends  upward  to  within  one  or  two  plates  of  the  apex  of  the  yel- 
low triangular  area ;  and  the  remaining  rows  cease  successively  sooner, 
the  two  median  rows  scarcely  rising  above  the  periphery.  The  ac- 
tinal  membrane  is  filled  with  small,  transversely  oblong  and  elliptical, 
imbedded  plates,  some  of  which  bear  one  or  two  small  and  very  slen- 
der spines,  which  are  more  nimierous  on  the  larger  plates  near  the 
mouth.  The  spines  of  the  lower  surface  are  straw-color ;  the  larger 
ones  of  the  upper  surface  are  tinged  and  banded  with  purplish  at 
base,  the  outer  half  straw-color ;  the  small  ones  are  very  slender  and 
mostly  purplish  throughout. 

The  largest  specimen  from  La  Paz  has  the  test  6*90  inches  in  diam- 
eter; 210  high;  diameter  of  actinal  area  1*50;  of  abac tinal  area  1*35; 
of  anal  region  .80;  length  of  longest  spines  of  upper  surface  1*80. 

Eohinodiadema  ooronatum  Vemii  (p.  296). 

In  the  Bulletin  of  the  Museum  of  Comparative  Zodlogy,  i,  p.  282, 
1869,  Mr.  A.  Agassiz  considered  this  the  young  of  Diadema  Mead- 
canum.  On  reexamining  the  original  specimen  and  comparing  it  with 
the  genuine  young  of  that  species,  he  is  convinced  that  it  is  really 
quite  distinct,  both  generically  and  specifically. 

The  existence  of  spines  on  the  actinal  membrane  |to  which  the 
name  refers)  is  of  itself  quiet  sufficient  to  distinguish  this  genus  from 
the  young  of  Diadema^  in  all  stages  of  growth.  In  all  the  species  of 
the  latter  the  actinal  membrane  in  young  specimens  is  covered  with 
pretty  regular,  nearly  smooth  plates,  which  later  in  life  become  more 
separated  and  deeply  imbedded,  but  never  bear  spines. 

The  name,  JEJchinodiadema^  has  more  recently  been  used  for  an  en- 
tirely different  genus  by  M.  Cotteau  J(Rev.  et  Mag.  de  ZooL,  May,  1869). 

ElchinOCidariS  Dufresnii  DesmouHns,  Echin.,  p.  306.     (p.  344). 

EcJmocidaria  Scythei  Philippi,  Wiegm.  Arch.,  186t,  p.  131. 

According  to  Mr.  Agassiz,  who  has  seen  the  original  specimen  of 
M  Dvfresnii  and  others  in  the  British  Museum  'from  Str.  of  Magelhin 
(colL  Cunningham),  which  are  identical  with  E.  Scythei^  this  species 
belongs  to  the  fauna  of  Patagonia. 
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Boletia  piCta  VerriU. 

Psammechinus  pictua  VerriU,  these  Trans.,  p.  301,  (young). 

Lytechinus  semituiberculaius  (para)  A.  Agassiz,  op.  dt,  p.  801,  {non  Val.  sp.). 

Capt.  Pedersen  sent  one  large  specimen  of  this  species  from  La 
Paz.  It  has  but  few  spines  remaining  and  the  actinal  membrane 
is  wanting. 

Diameter  4*10  inches ;  height  1  '80 ;  diameter  of  Aictinal  area 
1  '30 ;  depth  of  cuts  '25 ;  diameter  of  abactinal  area  '60 ;  of  anal 
membrane  '24 ;  breadth  of  ambulacral  zones  at  periphery  '98 ;  of 
poriferous  zones,  '22;  of  interambulacral  zones  155;  length  of 
larger  spines  of  upper  surface  '30  to  '35 ;  their  diameter  '05  to  '06  of 
an  inch. 

The  test  is  very  thick  and  firm  for  this  genus.  The  outline  is  some- 
what pentagonal,  with  rounded  sides,  the  ambulacra  somewhat  bulg- 
ing, and  toward  the  summit  somewhat  raised  above  the  concave 
interambulacra.  The  lower  side  is  concave ;  the  upper  surface  de- 
pressed, subconical,  elevated  at  the  center. 

The  actinal  cuts  are  deep,  their  interambulacral  margin  raised^  but 
not  projecting  inward  beyond  the  ends  of  the  ambulacral  zones.  The 
lower  surfiEice  is  covered  by  numerous,  nearly  uniform,  large  tubercles, 
which  form  about  eight  interambulacral  and  four  ambulacral  rows ; 
in  the  former  the  two  inner  rows  terminate  about  half  way  to  the 
actinal  area  and  are  separated  by  a  median  region  of  some  width,  on 
which  there  are  several  irregular  rows  of  smaller  tubercles.  On  the 
upper  side  each  of  the  zimes  bears  two  primary  rows  of  large  and  con- 
spicuous tubercles,  which  commence  at  the  summit  and  extend  to  the 
actinal  area.  In  the  interambulacra  the  interior  secondary  rows  com- 
mence at  about  the  third  or  fourth  plate,  as  smaU  irregular  tubercles 
at  first,  becoming  about  as  large  as  the  primaries  near  the  periphery, 
and  extending  nearly  to  the  actinal  area ;  the  exterior  secondary  row 
commences  at  about  the  sixth  or  seventh  plate,  their  tubercles,  very 
small  at  first,  equalling  the  primaries  at  the  periphery  and  extending 
to  the  actinal  area  outside  of  the  cuts,  where  they  become  small  again ; 
the  interior  ternary  row  commences  at  about  the  ninth  or  tenth  plate, 
and  the  tubercles  equal  the  primaries  at  the  margin,  but  cease  at  five  or 
six  plates  from  the  actinal  area ;  the  external  ternary  rows  conmience 
a  little  above  the  periphery  and  extend  about  half  way  to  the  actinal 
area,  alternating  irregularly  with  the  external  secondaries,  but  not 
equalling  them  in  size ;  these  two  rows  border  the  poriferous  zones, 
except  near  the  summit ;  near  the  periphery  there  are  abo  interior 
quaternary  rows  of  small  tubercles  imperfectly  developed,  and  some 
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still  smaller  scattered  tubercles.  The  miliary  tubercles  are  rather 
large  and  numerous,  except  along  a  central,  narrow,  naked  band,  whidi 
commences  at  the  periphery  and  becomes  depressed  and  conspicuous, 
but  not  wider,  toward  the  summit.  In  the  ambulacral  zones  the 
primary  tubercles  border  the  poriferous  zones  throughout;  the  in- 
terior secondary  rows  are  represented  toward  the  summit  by  small 
tubercles  scarcely  distinct  from  the  miliaries,  but  become  regular 
toward  the  periphery,  where  the  tubercles  are  nearly  as  large  as  the 
primaries,  but  they  fade  out  before  reaching  the  actinal  areas  ;  at  and 
below  the  periphery  there  are  small  tubercles  scattered  in  the  central 
region,  but  on  the  upper  side  there  is  a  very  narrow  naked  band. 
The  pores  are  rather  large,  forming  conspicuous  zones  above,  which 
become  much  narrower  below.  On  the  lower  side  the  pores  are  in 
regular  oblique  rows  of  three  pairs,  but  above  they  appear  to  form 
a  regular  inner  vertical  row,  separated  by  a  row  of  small  tubercles 
from  the  two,  less  regular,  alternating,  outer  rows.  The  genital 
plates  are  thick,  with  the  outer  end  obtusely  rounded,  and  sunken 
around  the  large,  round  genital  orifices.  The  anal  membrane  is 
covered  with  numerous  irregular,  separated  plates,  forming  about 
three  irregular  outer  circles  and  a  central  radiating  group  of  smaller 
ones.  The  jaw  supports  are  stout  and  elongated,  narrowed  toward 
the  end,  with  an  elongated,  elliptical  foramen.  The  few  larger  spines 
that  remain  on  the  upper  surface  are  short,  stout,  and  blunt 

The  color  of  the  test  is  yellowish  beneath,  this  color  extending  up 
into  the  central  parts  of  the  ambulacral  and  interambulacral  zones 
above ;  the  rest  of  the  upper  side  is  brownish,  with  more  or  less  red, 
especially  on  the  naked  bands ;  spines  pale  brown. 

This  species  differs  from  £,  rosea  in  its  much  thicker  test,  less  de- 
pressed form,  more  prominent  ambulacra,  much  more  numerous  and 
larger  tubercles,  narrower  naked  bands,  less  acute  genital  plates, 
different  anal  area,  etc. 

The  specimens  formerly  described  by  me  as  P.  pictus  appear  to  be 
the  young  of  this  species.  Before  the  large  specimen  above  described 
was  known,  a  comparison  of  those  with  authentic  specimens  of  X.  semir 
tubercuUxtus  had  convinced  both  Mr.  Agassiz  and  myself  that  they  are 
really  quite  distinct  from  the  latter. 

i.  semituberculatus  (VaL  sp.)  Verrill  (p.  883)  differs  from  B.  pida^ 
young,  in  having  fewer  and  more  distant  tubercles,  and  broad,  well- 
defined,  naked  areas,  bearing  only  small  granule-Uke  miliaries  in  the 
interambulacral  zones  of  the  upper  side,  instead  of  the  very  small 
and  narrow  naked  areas,  encroached  upon  by  the  numerous,  crowded 
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tubercles,  seen  in  the  latter;  in  the  more  numerous  and  regular, 
crowded  plates,  which  closely  cover  the  aotinal  membrane ;  and  in  the 
form  of  the  ovarial  plates,  which  are  more  obtuse  outwardly,  and  have 
the  large  genital  orifices  at  the  edge,  forming  notch-like  openings  in 
the  margin,  while  in  B,  picta  the  plates  are  more  pointed  at  the  outer 
end,  and  the  genital  orifices  are  small,  round,  and  distant  from  the 
margin. 

Soletia  rosea  A.  Agassiz,  ises. 

Lytechinus  roseua  Yerrill,  these  Trans.,  p.  302. 

A  reexamination  of  this  species,  and  comparison  with  B,  pileoltts, 
the  type  of  the  genus,  has  convinced  me  that  I  was  wrong  in  refer- 
ring it  to  Lytechinus,  and  that  it  is  a  true  Boletia,  The  deep  actinal 
cuts,  the  remarkably  large  pedicellarise,  the  few  scattered  plates  of 
the  actinal  membrane,  and  the  thinness  of  the  test  are  sufficient  to 
separate  it  from  Jjytechinvs, 

B,  depressa,  as  figured  in  Voy.  V6nus,  PL  3,  figs,  l-l*^,  is  a  similar 
species,  but  differs  in  having  pointed  processes  bordering  the  actinal 
cuts,  and  in  its  larger  and  more  numerous  tubercles. 

Evechinus,  gen.  nov. 

Test  thick,  circular,  thickly  covered  with  tubercles  of  various  sizes. 
Spines  rather  short,  tapering,  very  unequal  Ambulacral  zones  with 
two  principal  rows  of  large  tubercles ;  poriferous  zones  not  widened 
below ;  pores  beneath,  near  the  actinal  areas,  arranged  in  obliquely 
transverse  groups  of  three  pairs,  very  soon  becoming  irregular,  the 
inner  ones  being  separated  from  the  others  by  a  vertical  row  of  tuber- 
cles, so  that  throughout  ,the  greater  part  of  the  extent  of  the  zones, 
both  above  and  below,  the  pores  form  an  inner,  nearly  regular,  verti- 
cal row,  and  two  irregularly  alternating  rows,  of  which  the  outer  is 
more  regular  than  the  median  row ;  in  the  latter  the  pores  are  arranged 
in  a  more  or  less  zigzag  line. 

Actinal  area  small,  with  shallow  cuts ;  the  membrane  is  thin  and 
bears  a  few  scattered,  rounded,  granulated  plates ;  the  larger  plates, 
near  the  mouth,  bear  minute  spines  and  very  small  oval  pedicellarise. 
Anal  area  covered  by  an  outer  circle  of  8  to  10,  larger,  often  spine- 
bearing  plates,  and  an  inner  converging  cluster  of  smaller  plates. — 
Type,  Echinus  chloroticus  VaL 
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Evechinus  ohlorotions  VerrflL 

EeMma  chhroUcus  Yal,  Yoy.  Y^niiB,  Zooph.,  PL  7,  figs.  2-2d,  1846. 
ffekocidaria  cMorotica  Deaml. ;  A%.  and  Des.,  Ann.  des  Sd.  nat,  vi,  p.  374,  184& 
PBOfrMMchimi  ehloroHcus  A.  Ag.,  Bulletin,  M.  C.  Z.,  i,  p.  23,  1863. 
Bokiia  vi/ridia  Yerrill,  these  Trans.,  p.  304,  1867. 

The  specimen  erroneously  described  by  me  (page  304)  as  from 
Pern,  proves  to  be  identical  with  the  New  Zealand  species,  and  was 
undoubtedly  collected  there  by  Mr.  H.  Edwards,  and  accidentaUy 
misplaced  while  packing  the  Peruvian  collection.  As  I  am  unable  to 
refer  it  to  either  of  the  four  genera  in  which  it  has  already  been 
placed,  it  seems  necessary  to  establish  a  new  genus  to  include  h, 
together  with  a  smaller  undetermined  species  in  our  collection. 

The  arrangement  of  the  pores  and  the  few  distant  plates  of  the  acdnal 
membrane  are  sufficient  to  separate  it  from  JPsammechinus,  Boietia 
differs  in  having  a  thin  test,  deeper  actinal  cuts,  and  in  being  desti- 
tute of  tubercles  in  the  middle  of  the  interambulacral  areas  above, 
etc.  JBeliooidaris  has  a  very  different  arrangement  of  pores,  and  the 
zones  are  expanded  beneath. 

Tripneustes  depressus  A  Ag. 

YerriU,  these  Trans.,  p.  375;  Amer.  Jour.  Sol,  zllx,  p.  99,  1870. 

Of  this  large  species  there  are  24  specimens  from  La  Paz,  with  their 
spines  partially  preserved.  They  are  quite  variable  in  form,  but  often 
more  elevated  than  ordinary  specimens  of  T.  ventricosua.  Some  are 
conical,  others  broadly  rounded  above.  The  largest  spines  on  the 
upper  surface  of  the  largest  specimen  are  *45  of  an  inch  long,  *04  in 
diameter,  and  rapidly  taper  to  the  acute  point;  those  of  the  lower  snr 
face  are  often  '60  of  an  inch  long,  *04  in  diameter,  tapering  but  little, 
the  end  blunt. 

Several  specimens  give  the  following  proportions : 

Diameter,  (inches)  5-80       6*40       6*36       5-26       516       610       4*90       4*76     i-^ 
Height,  300       3*40       2*90       3*26       2*60       2*86       2*65       2*85      S*^ 

One  specimen  has  much  larger  ovarial  plates  than  the  others,  and 
consequently  a  larger  abactinal  area.  These  plates  are  also  more 
pointed,  giving  to  the  abactinal  area  a  more  stellate  form« 

ToxOOidaris  Mezioana  A.  Agassis,  (p.  307),  {ntm  Eddoddaria  Mexiama  Ag.) 
This  is  a  large  species,  belonging  to  a  group  distinct  from  the  typi- 
cal species  of  Toxopnettstea  (T,  tttberctUatiu),  of  which  Mr.  Agua% 
has  recently  brought  authentic  specimens  from  Europe.  The  origin»J 
Seliocidaris  Mexicana  Ag.,  according  to  Mr.  A.  Agassiz,  is  a  variety 


Digitized  by 


Google 


VerriUy  Notes  on  BadicUcu  585 

of  the  common  West  Indian  J3chinometra  Miehelini.  The  specimen 
referred  by  me  to  that  species  (p.  308)  proves  by  comparison  with  the 
types  of  Mr.  Agassiz,  to  be  Toxocidaris  craasispina  A,  Ag.,  from 
Japan,  (not  the  young  of  Echinometra  Michdiniy  to  which  Mr 
Agassiz  formerly  referred  it  in  the  Bulletin  M.  C.  21,  i,  p.  260).  Since 
Anthocidaris  of  Ldtken  is  identical  with  Toxocidaris  A.  Ag.,  this 
species  was  referred  by  me  to  the  right  genus,  but  the  erroneous  local- 
ities on  the  labels  of  two  separate  lots,  led  to  the  mistake  as  to  the 
species,  which  in  this  group  of  genera  have  not  been  described  with 
sufficient  care  to  make  them  recognizable  with  certainty,  without  a 
comparison  with  the  original  types. 

The  other  species  of  Ihxoddaris,  described  from  the  west  coast, 
are  as  follows: 

T.  Jiomalostama  (p.  333)  ^Echinus  homaXostoma  Val,  Yoy.  Ydnus,  Zooph.,  PI.  6, 

figures  2-2f.,  Galapagos. 
T.  erythrogramnn  (jp.  335),  :=Echinus  erythrogramma  Val.,  op.  cit,  PL  7,  figures  1- 

lA,  Chill 
T.  Franciscana  A.  Ag.,  (p.  327),  California. 

The  last  species,  however,  appears  to  agree  nearly  with  Loo^echimts, 
The  two  groups  are  closely  allied  and  perhaps  ought  not  to  be  sepa- 
rated. Both  have  regular  arches  of  numerous  pores  above,  and  the 
poriferous  zones  expanded  beneath,  but  less  so  in  the  latter. 

Echinometra  Yan  Brunti  A.  Ag.,  (pp.  309,  376). 

The  numerous  specimens  of  this  species  sent  by  Capt.  Pedersen 
from  La  Paz  show  great  variation  in  fonn.  Many  are  quite  oblong, 
while  others  are  nearly  circular ;  most  of  them  are  quite  depressed, 
but  some  are  considerably  elevated  at  the  center.  Some  have  wider 
poriferous  zones  and  more  oblique  arcs  of  pores  above  than  the  typi- 
cal form,  in  this  respect  approaching  E.  rupicolay  rendering  it  possi- 
ble that  the  two  forms  are  only  variations  of  one  species,  but  they  ali 
have  the  interambulacral  tubercles  very  unequal  and  but  two  rows 
of  the  largest  ones,  with  only  two,  close,  alternating  rows  of  second- 
ary tubercles  between,  differing  in  this  respect  very  decidedly  from 
JEL  rupicola.  The  specimens  hitherto  received,  therefore,  do  not  war- 
rant the  union  of  the  two  species. 

Enoope  grandis  Ag.  (pp.  3io,  376). 

Yerrill,  Am.  Journ.  Science,  xliz,  p.  96,  1870. 

Of  this  very  distinct  species  there  are  several  hundred  specimens  in 
the  La  Paz  collection,  varying  in  size  from  8  inches  in  length  by 
3*20  wide,  to  4*60  inches  by  4*40.    There  is  but  little  variation  in  out" 
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line  and  general  appearance,  and  in  all  the  margin  is  thick,  with  the 
five  large  notches  widely  open,  though  in  the  larger  there  appears  to 
be  a  tendency  to  close  the  anterior  pair.  The  posterior  inte^ 
ambulacral  opening  is  large  and  broad-oval  with  thickened  borderB  m 
all,  but  there  is  a  variation  of  more  than  60  per  cent  in  its  relatire 
size ;  the  region  around  it  is  in  all  more  elevated  than  the  central 
region  and  considerably  swollen.  The  form  of  the  ambulacral  rosette 
varies  considerably.  The  three  anterior  petal?  are  subeqnal  and 
usually  long-oval,  obtusely  rounded  at  the  end,  but  in  one  case  they 
are  narrower  and  more  elliptical,  especially  the  odd  anterior  one, 
which  is  widest  in  the  middle,  tapering  to  each  end,  and  in  another 
they  are  broader  and  more  dilated  outwardly  than  usual ;  the  two 
posterior  ones  are  much  longer,  widest  outwardly,  and  curve  some- 
what around  the  posterior  opening,  but  they  vary  considerably  in 
relative  width.  The  following  are  the  proportions  in  two  extreme 
specimens : 

From  abactinal  center  to  posterior  edge, 2*20  2-20 

Center  to  anterior  edge, 1*98  2*00 

Center  to  lateral  edge, 2*20  2-10 

Length  of  anterior  odd  ambulacral  petal,  fh>m  center, I  '28  1-25 

Greatest  breadth  of  do., -60  68 

Breadth  of  its  enclosed  area, - -20  -30 

Length  of  anterior-lateral  pair, '. 1*25  1-16 

Breadth  of  do., -60  -66 

Breadth  of  enclosed  area, -16  -27 

Length  of  posterior  pair, 1'66  1-66 

Breadth  of  do., -46  -62 

Breadth  of  enclosed  area, -12  -20 

The  branchings  of  the  ambulacral  grooves  beneath  are  quite  con- 
stant in  their  arrangement,  but  the  relative  breadth  and  form  of  the 
enclosed  areas  are  quite  as  variable  as  in  the  dorsal  rosette.  The  re- 
gion about  the  anal  opening  and  around  the  posterior  foramen  is 
sometimes  deeply  concave  or  excavated ;  but  in  most  cases  slightly, 
and  sometimes  not  at  all  so. 

Enoope  Califomioa  VerriiL 

American  Jour.  Science,  xlix,  p.  97,  1870. 

Plate  X,  figures  5  and  6. 

Test  broad,  thin  at  the  edge,  rounded  anteriorly,  broadest  behind 
the  middle,  sub-truncate  or  rounded  posteriorly;  usually  about  as 
broad  as  long,  sometimes  broader  than  long.  Apex  behind  the  cen- 
ter.   In  profile  the  outline  descends  from  the  center  to  the  anterior 
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edge,  but  rises  from  the  center  to  the  posterior  foramen,  from  which 
it  descends  rapidly  to  the  edge.  The  posterior  interambulacrum  is, 
therefore,  swollen  and  the  test  is  most  elevated  near  its  foramen. 
Ambulacml  rosette  with  the  petals  long-uval,  somewhat  obovate, 
broadly  rounded  outwardly ;  the  anterior  pair  shortest  and  most 
rounded ;  the  odd  anterior  one  somewhat  longer  and  narrower  and  a 
little  shorter  than  those  of  the  posterior  pair,  which  are  of  about  the 
same  form  and  not  curved.  Posterior  foramen  variable  in  fonn  and 
size,  usually  rather  small,  regularly  oval  or  rounded,  sometimes  long 
oval,  or  even  narrow  and  elongated,  occasionally  quite  large  and 
broad  oval,  often  obovate  beneath,  sometimes  constricted  in  the  mid- 
dle. Ambulacral  foramina  also  quite  variable  in  form  and  size,  but 
commonly  small  and  rather  regularly  oval,  often  at  a  considerable  dis- 
tance from  the  margin. 

Two  specimens,  showing  the  extreme  variations,  give  the  following 
measurements : 

Length  oftest, 4-75  4-30 

Breadth, 465  4-30 

Center  10  anterior  edge, 2'45  2-16 

"      '*    anterior  foramen,--. 1'80  1*65 

''       "    lateral  edge, 2-36  215 

«      "        "       foramen, 1*60  1*50 

"       '•    posterior  edge, - 2*45  2*25 

*'      "    posterior-lateral  foramen,  _ 1*86  1*70 

"      "    po-iterior  foramen, l"15  1*10 

Length  of      •'              " '67  60 

Breadth  of      "               '^       '22  26 

Length  of  anterior  ambulacral  petal,  from  center, 1*42  1*32 

Breadth  where  widest, 66  50 

Breadth  of  enclosed  area "30  -18 

Length  of  anterior-later*il  petals,  ..  -  1*28  1*10 

Breadth, -67  -50 

Breadth  of  enclosed  area, '28  20 

Length  of  posterior-lateral  petals, 1*58  1-36 

Breadth, -68  -63 

Breadth  of  enclosed  area, '26  '16 

Of  this  species  there  are  74  specimens  in  the  collection  from  La  Paz, 
and  I  have  seen  others  from  Cape  St.  Lucas. 

It  varies  considerably  in  outline  and  in  the  form  of  the  openings, 
especially  the  posterior  one ;  the  ambulacral  rosette  varies  somewhat 
in  the  form  of  the  petals,  as  shown  by  the  above  measurements ;  the 
ambulacral  grooves  beneath  also  vary  in  direction.  But  all  the  speci- 
mens agree  in  having  their  greatest  elevation  behind  the  center,  or 
the  posterior  interambulacral  region  swollen.     This  peculiarity,  which 
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is  found  to  depend  upon  a  very  different  internal  Btractnre,  will 
readily  separate  this  species  from  E,  occidentalis  V.  In  the  latter 
the  greatest  elevation  is  in  front  of  the  center,  and  there  is  a  regular 
slope  from  thence  to  the  broad,  thin,  posterior  edge,  and  the  sectioDS 
show  that  the  wide  space  between  the  central  cavity  and  the  posterior 
foramen  is  filled  with  a  pretty  firm,  alveolar  tissue,  having  compan 
tively  small  spaces,  but  in  M,  Califomica  the  same  region  is  much 
less  extensive  (owing  to  the  relatively  larger  central  cavity  and  jaws) 
and  is  filled  with  a  much  less  firm  and  more  open  tissue,  with  large 
cavities. 

The  difference  is  therefore  analogous  to  that  which  separates  E 
Michelini  from  E,  emarginata, 

Mellita  longifissa  Micheiin. 

MeUUa  Jongifissa  Micheiin,  Revue  et  Mag.  ZooL,  1858,  No.  8,  PL  8,  fig.  1;  VeiTill, 
Proc.  Boston  Soc  N«t  Hist,  xii,  p.  383. 

This  species  is  the  Pacific  analogue  of  M.  perUapora  of  the  Atlan* 
tic  coast.  It  is  remarkable  for  the  thinness  or  flatness  of  the  outer 
portion  of  its  shell,  the  deeply  sunken  grooves  of  the  lower  surface, 
and  the  length  and  narrowness  of  its  five  perforations,  and  especially 
of  the  odd  posterior  one.  The  posterior  side  is  somewhat  truncate,  but 
a  little  rounded  in  the  middle,  and  the  posterior  lateral  perforations 
are  curved.  The  largest  specimen  from  Gulf  of  California  (Steams) 
is  3*8  inches  in  diameter;  another  is  2*95  wide,  2*70  long,  '45  high; 
the  anterior  pair  of  perforations  '64  and  *66  long ;  the  posterior  pair 
•66  and  '60 ;  the  posterior  odd  one  '78  long ;  "09  wide. 

La  Paz, — Capt.  Pedersen  ;  Gulf  of  California, — Robt.  E.  C.  Steams; 
Corinto,  Nic, — J.  A.  McNiel. 

Clypeaster  testudinarius  nob.  (*ww  Martens). 

EchinaiUhus  testudinarius  Gray,  Proc,  ZooL  Soc.  Lond.,  xix,  1861,  p.  36;  Cat  Edi 

Brit.  Mu8,  p.  6,  PI.  1,  fig.  1,  1856. 
Clypeaster  speciosus  Verrill,  Am.  Jour.  Science,  xlix,  p.  95,  1870. 

Plate  X,  figures  7,  7*. 
Depressed,  gradually  rising  toward  the  apex ;  the  lower  side  some- 
times slightly  concave  from  near  the  edge  of  the  mouth,  in  other  spe- 
cimens flat,  except  close  to  the  mouth,  which  is  much  sunken.  Out- 
line oblong-pentagonal,  with  rounded  angles  and  slightly  concave 
sides.  The  anterior  end  slightly  elongated.  Interambulacral  regions 
decidedly  concave  between  the  ends  of  the  ambulacral  rosette;  the 
ambiilacral  regions  enclosed  by  the  pores  slightly  raised,  narrow,  eloB- 
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gated,  widening  but  little  outwardly  and  somewhat  acuminate  at  the 
end,  which  is  often  nearly  enclosed  by  the  pores.  The  interambula- 
cra  are  broader  and  decrease  much  more  rapidly  toward  the  apex 
than  in  C.  rosaceus.  Anal  opening  transversely  oval,  or  rounded,  sit- 
uated about  its  own  diameter  from  the  edge  of  the  shell 

Length  of  largest  specimens  4*60  inches;  breadth  3*90;  height 
1*15.  Length  of  anterior  petal,  from  the  apex,  1-90 ;  its  breadth  -82; 
breadth  of  enclosed  space  "50;  length  of  anterior  petals  1*70;  breadth 
•85 ;  breadth  of  enclosed  space  '48 ;  length  of  posterior  petals  1  '80 
and  1*85 ;  breadth  '94 ;  of  enclosed  space  '68  and  '60 ;  diameter  of  anal 
area  '20 ;  of  actinal  opening  '33. 

Thirty-five  specimens  of  this  species  are  contained  in  the  collection. 
They  show  but  little  variation  in  outline,  except  what  is  due  to  age, 
though  some  specimens  are  more  elevated  toward  the  apex  than  others ; 
in  regard  to  the  flatness  or  concavity  of  the  lower  side  there  is,  how- 
ever, great  variation,  though  Dr.  Gray  used  this  character  in  dividing 
the  genus  into  sections.  The  youngest  specimens  are  2*30  long  by 
2-10  wide,  and  are  more  oval  in  form  and  scarcely  angular,  but  have 
the  flatness  and  form  of  ambulacral  rosette  characteristic  of  the  larger 
specimens,  as  well  as  the  same  position  of  the  anal  opening. 

From  C,  rosaceus  of  the  Atlantic  this  species  differs  widely,  the 
former  having  a  much  more  elevated  and  thick  form,  with  broader 
and  more  obovate  ambulacra,  which  are  much  more  swollen;  the 
lower  side  is  much  more  concave,  and  the  anal  opening  nearer  the 
edge. 

La  Paz,— J.  Pedersen. 

Dr.  Gray  erroneously  gave  Borneo  as  the  locality  of  his  specimen, 
which  Mr.  Agassiz  has  identified,  hy  direct  comparison  in  the  British 
Museum,  with  specimens  sent  by  me. 

BrisSUS  ObesUS  Verrill,  (pp.  316,  376). 

Theae  TraDsactiona,  p.  316.  1867;  Proc.  Boat.  Soc  Nat  Hist.,  xii,  p.  382,  1869. 

A  larger  specimen,  with  part  of  its  spines,  collected  by  Capt.  Ped- 
ersen at  La  Paz,  agrees  well  in  form  and  other  characters  with  the 
original  specimens.  The  spines  are  silvery  white  and  slender,  on  the 
upper  side  decreasing  regularly  in  length  from  the  peripetalous  fasci- 
cle to  the  margin ;  the  upper  ones  being  '10  or  '12  long,  the  lower 
ones  •25  to  '28.  Those  near  the  margin  beneath  are  quite  long,  '35  to 
•38,  those  near  the  mouth  being  largest.  This  specimen  is  2-65  inches 
long;  2  broad;  1-40  high. 
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Meoma  grandis  Gray- 

Meoma  grcmdis  Gray,  Ann.  and  Mag.  Nat.  Hist,  vii,  p.  132,  1851 ;  Cat  Ech.  Brit 
Mus.,  p.  66,  PL  6,  fig.  2, 1855 ;  A.  Agassiz,  Bulletin  Mu8.  Comp.  ZooL,  i,  p.  275, 1 870. 
Kleinia  nigra  A.  Agassiz,  Bulletin  Mus.  Comp.  ZooL,  p.  27,  1863. 
Meoma  nigra  Verrill,  thes*)  Trans.,  p.  317,  1867;  Amer.  Jour.  Sci.,  xlix,  p.  93,  1870. 

Of  this  interesting  species  there  are  ten  specimens  in  the  collection 
from  La  Paz,  which  show  considerable  variation  from  the  type  form- 
erly described  by  me,  as  well  as  among  themselves. 

The  largest  is  4*85  inches  long,  4*25  broad,  2*10  high;  the  smallest 
3 -86  long,  3-40  broad,  1'76  high.  The  outline,  as  seen  from  below, 
varies  but  little  and  is  broad-oval,  somewhat  emarginate  anteriorly, 
obliquely  truncate  posteriorly,  and  slightly  compressed  laterally,  or, 
in  other  words,  nearly  heart-shaped.  The  anal  area  is  large,  some- 
what sunken,  and  is  at  the  extreme  posterior  end  of  the  shell,  occupy- 
ing the  greater  part  of  the  truncated  portion.  Its  form  varies  from 
regularly  elliptical,  acute  at  each  end,  to  broad-oval,  rounded  below 
and  acute  above ;  its  position  varies  from  nearly  vertical  to  decidedly 
oblique,  and  it  is  so  nearly  terminal  as  to  produce  a  posterior  emargi- 
nation  in  a  dorsal  view  of  the  shell  In  a  side  view  some  specimens 
are  decidedly  depressed,  but  most  are  regularly  arched,  while  one  is 
decidedly  elevated  at  the  apex.  There  is  considerable  variation  in 
the  depth  of  the  anterior  ambulacral  groove,  and  also  in  the  number 
and  prominence  of  the  large  tubercles,  which  are  more  or  less 
restricted  to  the  region  enclosed  by  the  peripetalous  fasciole.  The 
fascicle  itself  shows  remarkable  variations,  but  does  not  agree  at  all 
with  Gray's  figure.  The  portion  crossing  the  anterior  interambula- 
cral  regions  varies  less  than  other  parts,  but  in  some  the  intermediate 
transverse  portion  is  nearly  straight,  in  others  strongly  curved  and 
often  crooked,  in  one  it  is  bent  up  into  a  right  angle  on  each  side  of 
the  ambulacral  groove;  its  bend  or  angle  near  the  antero-laterai 
grooves  is  also  variable,  both  in  form  and  extent,  it  being  twice  as 
lari^e  in  some  specimens  as  in  others,  and  in  one  an  irregular,  crooked 
branch  passes  from  tae  apex  of  the  angle  on  the  left  side  to  the  ante- 
rior groove.  In  the  posterior  interambulacrum  the  course  of  the  fias- 
ciole  is  quite  variable,  in  five  examples  it  crosses  with  a  strongly 
curved  upward  bend,  without  any  distinct  angle,  rising  highest  in  four 
specimens  on  the  right  side,  in  the  other  forming  a  nearly  straight 
transverse  middle  portion ;  in  three  specimens  it  forms  a  sharp  angle  on 
the  right  side ;  in  one  a  similar  angle  on  the  left  side ;  in  another  there 
is  a  strong  median  angle,  its  apex  pointing  to  the  anal  region,  and 
another  to  the  right  of  it,  pointing  to  the  summit ;  in  all  the  speci- 
mens it  bends  inward  farther  than  in  Gray's  figure.     The  lateral  part 
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of  the  fasciole  also  varies,  especially  on  the  left  side;  in  five  (but  not 
the  same  five  that  agree  in  the  posterior  region)  it  has  but  one  angle, 
near  the  antero-lateral  grooves,  where  it  rises  highest ;  in  three  it  has 
two  angles,  rising  highest  at  the  posterior  one,  and  nearly  straight 
between ;  in  two  others,  which  also  have  two  angles,  the  transverse 
part  is  double.  On  the  other  side  the  fasciole  varies  in  the  same  way, 
but  not  in  the  same  specimens,  for  some  have  two  angles,  both  on  the 
right  and  left ;  others  two  only  on  one  side ;  others  one  on  both  sides. 
The  anal  fasciole  is  also  variable ;  usually  the  subanal  branch  is  want- 
ing or  indistinct,  though  indicated  by  a  band  of  smaller  tubercles,  but 
in  one  specimen  it  is  well  marked  and  the  subanal  disk  is  clearly  and 
perfectly  circumscribed.  In  this  the  subanal  disk  is  very  broad,  bilo- 
bed,  narrowest  in  the  middle,  scarcely  heart-shaped,  the  anterior  bor- 
der being  nearly  transverse,  and  the  posterior  border  nearly  parallel 
with  the  anal  region  and  about  '16  of  an  inch  from  it.  In  others  the 
posterior  border  is  more  curved.  One  specimen  has  but  three  ovarial 
openings,  the  rest  four.  The  proportionate  length  of  the  ambulacral 
grooves  varies  considerably,  both  in  different  s]:»ecimens  and  on  oppo- 
site sides  of  the  same  individual,  sometimes  those  on  the  right  being 
longest,  sometimes  those  on  the  left,  and  not  uncommonly  a  longer 
anterior  one  is  offset  by  a  shorter  posterior  one  on  the  same  side. 

My  specimens  differ  widely  from  Gray's  figure,  the  position  of  the 
anal  area,  especially,  is  quite  different,  it  being  in  the  figure  at  a  con- 
siderable distance  from  the  posterior  end,  and  therefore  more  ventral 
and  nearer  the  subanal  fasciole.  The  peripetalous  fasciole  is  also  very 
different  from  that  of  any  of  my  specimens. 

Mr.  A.  Agassiz,  who  has  recently  examined  Gray's  type  in  the  Brit- 
ish Museum,  is  fully  satisfied  that  it  is  identical  with  M,  nigra^  as  he 
had  previously  supposed. 

The  locality  given  by  Gray  (Australia)  is,  therefore,  doubtless  erro- 
neous. 

Metalia  nobilis  Ven-m.   (p.  319). 

Plagionotus  nobiUa  A.  Agassiz,  Bulletin  Mus.  Comp.  Zool.,  1,  p.  302,  1870. 

Mr.  Agassiz,  after  an  examination  of  the  original  specimen,  referred 
this  species  to  Plagionotua,  In  this  opinion  I  cannot  concur,  unless 
3fet(dia  and  Plagionotua  are  to  be  united,  which  at  present  does  not 
seem  to  be  justifiable,  although  the  two  groups  are  evidently  closely 
allied. 

Metalia  nobilis  appears  to  be  much  more  closely  allied  to  M,  ster- 
nalis,  and  especially  to  M,  Gairetii,  than  to  the  two  typical  species 
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of  Plagionotua  (P.  pectoralis  and  P.  Africanua),  The  two  latter 
species  agree  in  their  broad  depressed  form ;  in  having  the  peripetal- 
ous  fasciole  convex  across  the  lateral  and  posterior  interambulacra,  or 
nearly  parallel  with  the  margin  of  the  teat ;  in  possessing  many  very 
large  tubercles,  surrounded  by  a  smooth  sunken  area,  bearing  large 
spines,  and  arranged  in  oblique  transverse  rows  in  all  the  interambu- 
lacra, within  the  fasciole ;  and  especially  in  having  narrow  ambulacra 
and  small  ambulacral  plates,  beyond  the  petals,  while  the  lateral  inter- 
ambulacral  plates  are  very  long  transversely  and  narrow  vertically, 
the  latter  being  six  or  seven  times  as  long  as  broad,  and  five  or  six 
times  as  long  as  the  corresponding  ambulacral  plates ;  and  in  the 
anterior  interambulacra  the  plates  next  the  anterior  ambulacra  are 
only  about  half  the  length  of  those  next  the  lateral  ambulacra,  and 
the  latter  are  much  bent,  and  angulated  toward  the  inner  end. 

In  Metalia  the  form  is  more  swollen  above ;  the  peripetalous  fasci- 
ole is  curved  upward  in  the  lateral  and  posterior  interambulacra,  and 
not  at  aU parallel  with  the  margin/  there  are  no  very  large  tubercles 
in  the  interambulacra,  the  largest  ones,  which  correspond  nearly  with 
the  secondary  ones  of  PlagionottcSy  are  chiefly  found  in  the  posterior 
zone  and  near  the  anterior  ambulacra,  in  M.  nobilis,  but  they  are  not 
arranged  in  definite  rows,  and  are  not  at  all  conspicuous,  while  in  the 
lateral  zones  they  are  very  few  and  scarcely  distinct  from  the  small 
tubercles ;  the  ambulacra,  below  the  petals,  are  relatively  broad  (in 
M,  nobilis  about  half  as  wide  as  the  lateral  interambulacra),  and 
composed  of  large  plates,  while  the  interambulacra  are  correspond- 
ingly narrowed,  and  composed  of  fewer  plates,  which  are  much  broader 
vertically  and  shorter  transversely  than  those  of  Plagionotus  /  in  M, 
nobilis  these  are  only  two  or  three  times  longer  than  broad,  and 
about  three  times  as  long  as  the  corresponding  ambulacral  plates ;  in 
the  anterior  interambulacra  the  two  rows  of  plates  are  nearly  equal, 
and  those  of  both  are  more  regularly  curved  in  the  middle. 

In  Metalia  the  ambulacral  petals  are  more  sunken  than  in  Plagiofh 
otu8^  and  this  is  notably  the  case  in  M,  nobilis.  In  the  latter  and 
M.  Garretiiy  the  vertex  is  more  anterior  than  is  usual  in  Plagionotus^ 
but  this  character  is  somewhat  variable.  In  the  character  of  the 
lower  surface  the  two  genera  do  not  materially  differ. 

In  M,  nobilis  the  actinal  area  is  broadly  crescent-shaped,  and 
covered  with  few,  rather  large,  polygonal  plates,  which  are  in  close 
contact.  The  anal  area  is  also  closely  covered  with  angular  plates, 
the  outer  ones  forming  a  continuous  marginal  row,  in  which  the  lower 
ones  are  smallest  and  oblong  or  squarish,  while  the  upper  ones,  filling 
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the  acute  angle,  are  much  larger  and  irregular  in  foruL  There  are 
four,  round,  genital  orifices,  of  which  the  two  anterior  are  largest  and 
nearest  together. 

Agassizia  scrobiculata  Vai. 

Voyage  de  la  V^nus,  Zooph.,  PI.  1,  figures  2-2  f,  1840 ;  Agassiz  and  Desor,  Ann.  des 
Scl  nat.,  viii,  p.  20,  1847 ;  A.  Agassiz,  Bulletin  Mus.  Oomp.  Zool..  i,  p.  276,  1870. 

Agassizia  subrohinda  Gray,  Ann.  and  Mag.  Nat  Hist,  yii,  p.  133,  1851 ;  Catalogue 
Echiuida  of  British  Mus.,  p.  63,  tab.  3,  fig.  2,  1855 ;  Verrill,  Proa  Best.  Soc.  Nat 
Hist,  vol.  xii,  p.  881,  1869;  Amer.  Jour.  Sd.,  xlix,  p.  95,  1870. 

A  ovutum  Lutken,  Vidensk  Medd.,  p.  134,  tab.  2,  fig.  8 ;  Verrill,  these  Trans.,  p.  320. 

Of  this  species  there  are  from  La  Paz  about  a  dozen  specimens, 
mostly  more  or  less  broken,  which  show  but  little  variation.  They 
agree  well  with  Gray's  figure,  but  not  with  those  in  the  Voyage  de  la 
V^nus.  Mr.  A.  Agassiz  has,  however,  seen  the  original  of  the  latter, 
and  finds  it  identical  with  the  A,  mbrotunda  of  Gray.  The  figure  is 
inaccurate.  A,  ovidum  Ltltk.  is  the  young  of  the  same  species,  and  is 
more  oblong  in  form  than  the  larger  specimens. 

One  of  our  larger  specimens  is  1*70  inches  long;  1*55  broad;  1*25 
high.     A  smaller  one  is  1*50  long  ;  1*35  broad  ;  1'06  high. 

1  have  taken  several  small  specimens  from  the  stomach  of  a  fish, 
collected  at  Panama  by  Mr.  F.  II.  Bradley.  Mr.  J.  A.  McNiel  also 
sent  larger  specimens  from  Panama. 


No.  9. —  The  EchinodermrFauna  of  the  Oulf  of  California  and 
Cape  St,  Jbucas, 

In  order  to  give  a  better  idea  of  the  fauna  of  the  Gulf  of  California, 
I  have  brought  together,  in  the  following  list,  all  the  species  hitherto 
recorded  from  there.*  The  Holothurians  are  entirely  unknown,  and 
doubtless  many  additional  species  of  the  other  orders  remain  to  be 
discovered,  when  systematic  dredgings  shall  have  been  undertaken. 
All  the  species  hitherto  described  belong  to  the  littoral  and  laminarian 


*  Dr.  Chr  Liitken  ha-t  informed  me  by  letter  that  the  Museum  of  Copenhagen  has 
received  a  collection  from  Altata.  nearly  opposite  La  Paz,  which  contained  Ophiolepis 
vari^ata;  a  new  species  of  OpMoglypha,  allied  to  0.  Sarsii;  HeUaster  KMniji;  H. 
microbrachia;  a  new  genus  and  species  of  Siar-fish,  with  30-35  long  arms,  and  allied 
to  Acanthaster  and  PediceUaster ;  a  second  species  of  Oidaris;  Astropyga  depressa; 
BokHa  rosea;  and  Mwma  gromdis.  Also  from  MazuUan  a  new  species  of  Lutdiaj 
with  remarkably  short  marginal  spines  (L.  brevispina  Ltk).  These  were  probably  ob- 
tained by  dredging  In  deeper  water. 
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zones,  and  have  been  obtained  upon  the  shores  at  low- water,  or  by 
the  aid  of  pearl-divers  at  depths  less  than  eight  fathoms. 

In  the  list  I  have  prefixed  letters  to  indicate  the  relations  of  this  to 
the  other  tropical  faunae.  Those  species  indicated  by  c  are  represen- 
ted by  closely  allies  species  in  the  Caribbean  fauna ;  those  designated 
by  M  are  represented  in  the  same  way  in  the  Mediterranean ;  those 
with  A  have  corresponding  species  on  the  west  coast  of  Afirica ;  those 
with  I  have  representative  species  in  the  Indo-Pacific  fauna. 

The  species  which  I  have  personally  examined  are  designated  by  a 
mark  of  exclamation  (I). 
Ophiuroidea. 

G-M i-AstrophytOH  Panamense  Verrill !  La  Paz  to  Zorritos. 

o-M Ophiura  Panamensia  Lyman  I  Southward  to  Panama. 

c —  0,  teres  Lyman !  S.  to  Panama. 

c 1-  Ophiolepis  variegata  Ltitken.     Altata.     S.  to  Panama. 

c-M 1-  Ophiocoyna  CBthiops  Lutken !  S.  to  Panama. 

o- i-O.  Alexandri  Lyman  !  S.  to  Panama. 

o-M i-Ophiactls  viresce/ts  Ltttken  I  S.  to  Panama. 

o- 1-  Ophionereis  Xanttisii  Lyman.     Cape  St.  Lucas. 

c- 1-  0.  annxdata  Lyman  !  S.  to  Panama. 

c-M 1-  Ophioglypha^  sp.     Altata  (t.  Lutken). 

c-M 1-  Ophiothrix  spictdata  LeC.  I  S.  to  Zorritos. 

c-M i-O,  dumosa  Lyman.     Cape  St.  Lucas,  San  Diego,  Guaymas. 

1-  Ophiothela  mirahilis  Verrill !  La  Paz  to  Panama. 

ASTERIOIDEA. 

c-M-x-i-Astropecten  Orstedii  Ltitken  !  S.  to  Panama. 
c-M-A.-1-Zuidia  brevlsplna  Ltk.     Mazatlan. 
-  -  -i-Qymnasteria  spinosa  Gray!  La  Paz. 
Amphlaster  insignis  Verrill !  La  Paz. 
NidoreUia  armata  Gray !  Guaymas  and  La  Paz  to  Zorritos. 
c-  -A-i-  Oreaster  occ/dentcdis  Verrill  I  La  Paz  to  Panama. 

i-Acanthaster  -E7/m7  Verrill  I  La  Paz  to  Galapagos  and"S. 

America." 

i-Mithrodia  Bradleyi  Verrill !  La  Paz  to  Panama. 

c-M i-Echinaster  tenuispina  Verrill !  La  Paz. 

Lepidaster  teres  Verrill !  La  Paz. 

c-M i-Linckia  unifascialis  Gray  I  S.  to  Zorritos. 

Do.  var.  bifascicdis  Gray !  S.  to  Panama. 

c-M 1- Ophidiaster  pyramidatus  Gray  I  S.  to  Zorritos. 

Heliaster  microbrachia  Xautus  I  Cape  St.  Lucas  to  Panama. 
If.  Kubiniji  Xantus  I  Guaymas,  La  Paz  and  Cape  St  Lucas. 
c-^-k-i- Asterias  sertiUi/era  Xantus  I  Cape  St.  Lucas. 
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ECHINOIDBA. 

o-  -A-i-  Cidaris  Thouarsii  VaL  !  Guaymas  and  La  Paz  to  Panama 
and  Galapagos. 
Cidaris^  sp.     Altata  (t.  Ltltken). 
o-M-A-i-Diadema  Mexicanum  A.  Ag.  I  Guaymas  to  Acapulco. 
JEchinodiadema  coronaturn  Yerrill !     Cape  St.  Lucas. 

i-Astropyga  depressa  Gray !     La  Paz  to  Panama. 

o-M-A — Echinocidaris  steUata  Agassiz  !    Margarita  Bay  and  Guay- 
mas to  Paita  and  Galapagos. 

i-Boletia  picta  Verrill !     La  Paz  and  Cape  St.  Lucas. 

i-Boktia  rosea  A.  A.     Altata  (t.  Ltitken),  S.  to  Panama. 

c- i-Tripjieustes  depressus  A.  Ag. !     Guaymas  and  La  Paz. 

c-  -A-i-Echinometra  Van  Brunti  A.  Ag.  I     La  Paz  to  Acapulco. 
o-  -A-i-  Clypeaster  testudinarius  Verrill !     La  Paz. 

o- MeUita  longifissa  Mich. !     Guaymas  and  La  Paz  to  Panama. 

o- Encope  grandis  Ag. !     La  Paz  and  Guaymas. 

o- Encope  Calif omica  Yerrill !     Guaymas  to  Cape  St.  Lucas. 

c- Encope  occidentalis  Verrill !     S.  to  Zorritos  and  Galapagos. 

o- Rhyncholampas  Pacificus  Ag. !    Cape  St  Lucas  and  Aca- 
pulco. 

o- Meoma  grandis  Gray  !    La  Paz  to  Acapulco. 

i-Metalia  nob  His  Verrill !     Cape  St.  Lucas  and  Panama. 

o-M i-Brissus  ohesus  Verrill !    La  Paz  to  Panama. 

o- Agassizia  scrobictdata  Val. !     Guaymas  and  La  Paz  to  Pan- 
ama and  "  Peru.*' 

— i-Lovenia^  sp. !     Cape  St.  Lucas  and  San  Diego. 

o Mcera  Clotho  Mich. !     Mazatlan. 

In  this  list  there  are  60  species.  Of  these,  28  species  extend 
southward  to  Panama  Bay,  or  beyond ;  8  are  known  even  to  reach 
northern  Peru,  and  doubtless  many  others  will  be  found  to  do  so 
when  that  region  becomes  better  known ;  4  species  have  been  found 
also  at  the  Galapagos;  4  species,  which  have  not  been  found  at 
Panama,  reach  Acapulco ;  2  species  are  common  to  the  Gulf  and  San 
Diego,  but  have  not  been  found  southward ;  and  1 7  species  are  as  yet ' 
known  only  from  the  Gulf  and  Cape  St.  Lucas. 

Of  the  whole  number,  36  are  represented  by  allied  species  in  the 
Caribbean  fauna.  24  of  these  are  also  represented  in  the  Indo-Pacific 
fauna,  19  of  which  are  also  represented  in  the  Mediterranean  or  on 
the  west  coast  of  Africa,  and  may,  therefore,  be  regarded  as  true 
cosmopolitan  tropical  types.    9  additional  species,  which  do  not  have 
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allies  in  the  Caribbean,  are  represented  in  the  IndoPacific  fauna  anl 
may  be  regarded  as  true  Pacific  types ;  7  species  (including  Lttltkeo  i 
new  genos  of  star-fishes,  not  in  the  list)  have  no  allies  else-where,  so 
far  as  known,  and  for  the  present  may  be  regarded  as  peculiar  T^'est^ 
American  types. 

We  may,  therefore,  consider  this  fauna  as  made  up,  approximately, 
of  11  species,  Atlantic  in  type;  9  Indo-Pacific;  19  cosmopolitan,  and 
4  others  probably  so ;  with  6  species  of  types  peculiar  to  the  west  coast 


ERRATA  TO   PART  II. 

Page  293,  line  16,  for  UsadatOy  read  UaseOata, 

Page  293,  line  18,  for  Ludia^  read  iMidia, 

Page  294,  line  32,  for  Mexicana^  read  MeuBicanum, 

Page  295,  line  30.  for  coronatay  read  coronalum. 

Page  297,  line  23,  for  ambulacra,  read  interambulaora. 

Page  303,  line  2  of  foot-note,  for  dq^esmu,  read  depreaaa. 

Page  376,  line  32,  for  Pt&rogorgia  graciUSj  read  OorgaiUa  graciUs* 

Page  386,  last  line  of  foot-note,  insert  p.  419. 

Page  387,  last  line,  for  p.  325,  read  p.  419. 

Page  410,  line  18,  omit  Plate  Yl,  figure  8. 

Page  413,  line  17,  for  Phyoogorgia  fiteatOy  read  Leptogorgia  fuocUa.  The  spioula  of 
Phycogorgia  fucaUiy  according  to  Mr.  Wm.  S.  Kent  (Trans.  R07.  Mic.  Soa,  iii,  p.  91, 
1870),  agree  with  those  of  LeptogorgiOy  to  which  it  should  therefore  be  referred. 

Page  514  line  33,  for  StyUuterida  Pourtales,  read  StylasteHda  Gray  (emended).* 

Page  518,  Une  20,  for  FbcUUporida  Yerrill,  read  PociUiporida  Gray  (restricted). 

Page  519,  line  17,  for  Astrcoopaaimmiay  read  Astropsammia, 

Page  542,  line  26,  for  Agaridda  Yerrill,  read  Agaridda  Gray  (restricted). 

Page  554,  after  Eugorgia  muUifidaf  insert  Plate  Yl,  figure  8. 

*  Annals  and  Mag.  Nat  Hist,  vol  xix,  p.  127,  1847. 
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Abatus  antarcticus,  336. 

australis,  336. 

oavemosus,  336. 
Abrolhos  Reefs,  Brazil,  Notice  of  the  Cor- 
als and  Echinoderms  ooUected  by  Prof. 
G.  F.  Hartt,  at  the,  351. 
AcalephsB,  362. 
Acanlhaster,  348,  693. 

EUisil,  332,  333,  343,  576,  594. 

Solaris,  676. 
Acanthastnea,  356,  365. 

Braziliensis,  355,  367. 
Acanthocidaris  Mezicana,  808. 

erythTOgramma,  836. 
Acanthogorgia,  419. 

aspera,  419. 

Atlantica,  419. 

cocciDea,  419. 

Grayi,  419. 

hirsuta,  419. 
Ads,  449,  450. 
Acrocladia,  349. 
Act  of  iDOorporation,  6. 
Actinacea,  461. 

Actinaria,  460, 461,  600,  659, 660,  662, 666. 
Actinia,  466,  475,  478,  487,  491. 

artemiaia,  470,  471. 

blcolor,  486. 

bimaculata,  469. 

cameota,  469. 

Chilensie,  488. 

clematis,  476. 

coriacea,  469. 

crassioomis,  469. 

crispata,  484. 

cruentata,  467. 

decorata,  481. 

Dowli,  474. 

eleganUssima.  469,  470. 

felina,  469. 

florida,  477. 

flosculifera,  464. 

Fuegiensis,  480. 

Holsatioa,  469. 

impatiens,  483. 

Krebsii,  473. 

Lauientii,  469,  470. 

lineolata,  483. 

Merte&sii,  479,  566. 

niTea,  486. 

nymphsa,  486. 

obtruncata,  469. 


Actinia  ocellatfl,  468. 

papillosa,  468. 

Peruviana,  486. 

picta,  493. 

primula,  487,  488. 

pluYia,  468. 

retioulieita,  479. 

rubens,  487. 

spectabilis,  469. 

xanthogrammica,  471. 
Actiniadce,  491. 
Actiniaires,  461. 
ActinidaB.  362,  466,  461,  494. 
Actinina,  461,  466. 
Actininae,  461,  466,  491. 
Actinines  performs,  477. 
Actinines  yemiqueuses,  466. 
Actinocereus,  484. 
Actinoids,  460. 
Actinoloba,  478. 

reticulata,  479. 
Actinopyga  Agassizii,  347. 

obsoura,  347. 

parvula,  347. 
Actinotryx,  462. 
Adamaia,  477.  481. 

Egletes,  481. 
Addenda  to  Review  of  the  Corals  and  Po- 
lyps of  the  west  coast  of  America,  546. 
Advertisement,  2. 
Agaricia,  352,  543. 

agaridtes,  352. 
Agariddse,  542,  696. 
Aga.s8izia,  320,  348. 

excentrica,  346. 

ovulum,  320,  831,  346,  693. 

scrobiculata,  334,  693,  696. 

subrotunda,  593. 
Alcjonacea,  458,  456. 
Alcyonaria,  359,  378,  559,  560,  666. 
Alcjonidse,  468. 
Alcjonides,  468. 
AlcjoninaB,  468. 
Alcjonium,  459. 

Bradleyi,  469,  662. 

camenm,  469. 

mbiforme,  469,  669. 
Allopora,  516,  616. 

Califomica,  516,  603,  617,  663. 

venusta,  617,  660. 
Alveopora,  502. 
Ambljpneustes  formofos,  333. 
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Amblypneustes  palUdus,  333. 
Amphiactis,  462. 
Amphiaster,  372. 

insignis,  372,  694. 
AmphipholiiS  261. 

albida,  341. 

prrisea,  S42. 

JaDuariif  341. 

subtilis,  341. 
Amphiura,  261,  348. 

Ghilensis,  336. 

geminata,  261,  330,  341. 

gracillima,  342. 

hispida,  260. 

limbata,  342. 

marginata,  262. 

microdiscus,  270,  261,  330,  342. 

ocddentali**.  326,  326. 

brstedii,  270,  262,  340,  341. 

Pugetana,  326. 

Punt  •renae,  261,  330,  341. 

Eiiaei,  341. 

squamata,  341. 

StimpsonU,  341. 

tenera,  341. 

niidca,  326. 

violacea,  261,  330,  341. 
Anactia,  493. 

picta,  493,  666. 
Anaperus,  322. 

Briareus,  322. 

Penianus,  322,  336,  376. 
Anemonia,  491. 
Anthea,  491. 
Antheadse,  466,  491. 
Anthenia,  349. 
Aathoddaris,  333,  683. 

homalostoma,  333. 

Mexioana,  346. 
Anthc^orgia,  419. 
Anthophyllum,  613. 
Anthopleura,  473,  467. 

Dowii,  474,  662. 

granulifera,  474. 

Ejebsii,  474,  462. 

pallida,  474. 
Antipatbaoea,  499. 
Antipatharia,  499. 
Antipathes,  499. 

Panamensis,  499,  662. 
AntipathidiB,  499. 
Antipathina,  499. 
AntodoD,  366. 

annata,  341. 

Braziliensis  341,  366. 

breyipinna,  341. 

Cubenais,  341. 

Dubenii,  366,  341. 

Hagenii,  341. 

meridianalis,  341. 

Milberta  341. 

rubigiDOsa,  341. 
Arachnactis,  496. 


Araucanian  Province,  339. 
Arbacia,  801,  848. 

grandinoBa,  334. 

nigra  301,  334,  336. 

pustulosH,  344. 
Arbaddffi,  344. 
Area,  360. 
Archaater,  349. 

Arctic  Province,  Polyps  of,  559. 
Aspidochir  Mertensii,  326. 
Asteracanthion,  289. 

aurantiacuB,  293. 

belianthus,  289. 
Asteractia,  464,  492. 

Bradleji,  465,  662. 
Asteriaa,  337. 

squalls,  327. 

antarctica,  336,  839. 

aster,  248. 

Atlantica,  368,  344. 

aurantiacus,  293. 

breyispina,  327. 

capitata,  327. 

conferta,  326. 

Cumingii,  291. 

echinata,  335. 

epichlora,  325,  3S6. 

fissispina,  326. 

gelatinosa,  336. 

Gennanii,  335. 

gigantea,  327. 

beUantbus,  289. 

hezactis,  826. 

Eatherinee.  326. 

IsBvigata,  285. 

lurida,  336. 

Lutkenii,  326. 

Mexicana,  344 

miniata,  324,  326. 

ocbracea,  325.  326,  327. 

paudspina,  326. 

regalis,  330. 

rugispina.  336. 

rustica,  335. 

sertulifera,  328,  344,  594. 

Solaris,  333. 

tenuispina,  344,  869. 

Troschelii,  326. 

yariolata,  286. 
Asteridie,  844. 
Asterina,  260. 

modesta,  277. 

regularis,  250. 
Asterioidea,  271,  343,  367,  372,  674 
Asteriscus.  260,  348. 

Braziliensis,  343. 

GhUenf>i8,  334,  336. 

folium,  343. 

modestus,  277,  330,  343 

regularis,  250. 

stillifer,  343. 
Asteroporpa,  ^48. 

affinis,  341. 
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Asteroporpa  anniilRta  341. 

dasycladia,  341. 
Asteropsis  imbricata,  324. 
Astrseaf  512. 
Astraeaoea.  461,  536. 
Astrieidse,  519,  513,  540. 
Astrangia,  525,  340,  362,  513,  532,  567. 

astweiforniis,  524. 

bella,  530,  531. 

oonciniia,  528,  563. 

conferta,  530,  563,  564. 

oostata,  529,  563. 

Donse,  524,  530,  531. 

dentata,  528,  563,  565,  566. 

Edwardsii.  526. 

Haimei,  526,  525,  530,  563. 

Marylandica,  530,  531. 

Michelini,  526. 

palifera,  525,  526. 

Pedereenii,  529,  563,  664,  566. 

pulchella.  527,  563. 
AstrangiacesB,  525. 
Astrangidae  524,  514,  536. 
Astranginw,  525,  514. 
Astreinse  reptantes,  525. 
Astriclypeus,  311,  348. 

Mannii,  311,  827. 
Astrochema,  348. 

affinis,  341. 

oligactes,  341. 
Astrochemidae  341. 
A-trojronium  Fonki  335. 
Astr*  >gt  irgia,  41 6,  41 9. 
AHtropecten,  250,  272,  348. 

Antilleiisis,  343. 

armatais,  332,  343. 

articul.itus,  343 

Braziliensis,  343. 

caelacanthus,  273. 

ciliatus,  343. 

dubius,  343. 

Edwardsii,  250. 

erinaoeus  3H2,  343. 

fragilis,  272,  330,  332,  333.  343. 

brstedii,  274,  328,  330,  343   594. 

Peruaiiu",  334. 

Peruvianus,  275. 

regalis,  273.  330,  343. 

stellatus,  276. 

Valenciennesii,  276,  343. 

variabilis,  343. 
Astropecteiiidse,  348. 
Astropsammia,  509,  506.  519. 

Pedereenii.  509,  563,  565. 
Astropyjra,  296,  348. 

depressa,  579,  593,  595. 

venusta,  296,  331,  344,  579. 
Astrophytidae,  341. 
Astrophyton,  251,  348. 

Caryi,  325,  326. 

caKiilia,  341. 

Chilensis,  335. 

Krebsii,  341. 
TBANa  OoNN.  Acad.,  Vol.  I. 


I  Astrophyton  muricatum,  341. 

Panamense,  251,  294. 
Aulactinia,  474. 
Aureliania,  462. 
Aurora  BorealisatNew  Haven,  Conn.,  from 

March,  1837,  to  Dec.,  1853,  9. 
Auroral  Observations,  Summary  of,  168, 

171. 
Auroral  Register  hept  at  New  Haven,  Ct., 

by  Francis  Bradley,  139. 
Auroras,  average  number  of  annually,  172. 
Auroras,  Notices  of,  extracted  from  the 
Meteorological   Journal  of   Rev.   Ezra 
Stiles,  155. 

extractf^d  from  a  Meteorological  Jour- 
nal kept  at  Sharon,  Conn.,  167. 

extracted  fi  om  various  Journals  kept 
at  New  Haven,  Conn..  164. 
Au'Oias  observed  by  Rev.  Ezra  Stiles,  at 
Dighton,  Mass.,  156. 
New  Haven,  Conn.,  156. 
Newport,  R.  1.,  156. 
PortH.i  outh.  N.  H.,  156. 
Average  number  of  Auroras  annually,  172. 
Axohelia,  515. 

Balanophyllia,  511. 

eleguns,  511,  560. 
Ba'hycyathus,  538. 

Chilens'S,  539,  567. 

Indicus,  538. 

Sowftrbyi,  538. 
Bebryce,  419. 

Bekker's  Diganimated  Text  of  Homer,  173. 
Bergidse,  494. 

Blepharogorgia  Schrammi,  419. 
Bohadschia  agglutinata,  347. 

fasciata,  347. 
Boletia,  304,  582. 

depressa,  303,  583. 

picta.  581,  595. 

pileolus,  303,  583. 

rosea,  302,  583,  593,  595. 

viridis,  304,  334,  584. 
Bolocera  eques,  469. 
Boston,   and  New  Haven,   Summary  of 

Auroral  Observations  at,  171. 
Brachyrhinus  creolus,  340. 
Bradley,  Francis,  Extracts  from  an  Auroral 
Register  kept  at  New  Haven,  Conn.,  139. 
Brazilian  Coral-fauna,  Remarks  on  the,  364. 
Briaracese,  454. 
Briarac^es,  454. 
Briareaceae,  454. 
BriareidsQ,  464. 
Briareum,  454. 
Brissus,  316,  318,348. 

Columbaris,  316,  345. 

obesus,  316.  328,  345,  376,  589,  595. 

pectoralis,  571. 
Brissus  Scillae,  316,  317. 
Bunodes,  467,  469,  474,  475,  562. 

cavemata,  473. 

70  March,  1871. 
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Bunodes  crassicornis  469. 

cruentata,  467,  567. 

ooellata,  468,  566. 

papillosa,  468,  566,  567. 

pluvia,  468,  566. 

zanthogrammica,  471. 
Bunodidse,  466. 
BuDodinas,  466,  462. 

California,  Gulf  of,  and  Cape  St  Lucas, 

Echinoderm-fauna  of,  593. 
Califomian  Province,  337. 

Polyps  of,  560. 
Calliactis,  481. 

bicolor,  481. 

deoorata,  481,  482. 

Egletes,  481. 

fusca,  481. 

polypus,  481. 

tricolor,  481. 

variegata,  481,  562. 
Callipodium,  455. 

aureum,  457,  562. 

Padficum,  456,  562,  565. 
Cape  St  Lucas,  list  of  Echinoderms  found 
at,  827. 

and  Gulf  of  CaL,  Echinoderm-fauna 
of,  593. 
Capnea.  462. 
Capneadee,  462. 

CaribbOMn  and  Panamian  Faunae,  compara- 
tive lists  of  the  Echinoderms  of  the,  341. 
CaryophyUaceae,  512. 
Caryophyllia,  336,  507,  513,  536. 

Smithii,  535. 
Caryophyllidae,  535,  506,  512,  514. 
Caryophyllinae,  535. 
Cassidulidse  345. 
CHSsidulus,  316,  348. 

Carribaearum,  316,  345. 
Cassis  sp.  350. 
Central  America,  list  of  the  Echinoderms 

of  the  west  coast  of,  329. 
Cereae.  466 
Cereus,  480,  476,  469. 

artemisa,  471. 

bellis,  480. 

coriaceus,  469. 

cruentatus,  467. 

Fuegiensis,  480,  567. 

ocellatus,  468. 

papillosus,  468. 

pluvia,  468. 
Chffitaster  Calif orincus,  327. 
Chilian  Provmce,  338. 

Polyps  of,  566. 
Chili,  list  of   Echinoderms  found  on  the 

coast  of,  335. 
Chirodota,  371.  349. 

discolor,  325. 

pygmsea,  346,  371. 

rotiferum,  346  371. 

vemioosum,  325. 


Cidaridae,  344. 
Cidaris,  294,  348. 

annulata,  294,  344. 

Danffi,  327. 

species,  593,  595. 

Thouarsii,  294,  328,  331,  333,  370, 5T8, 
595. 
Cistina,  577. 

Columbia,  332,  344. 
Cladactis,  471,  472,  474. 

grandis,  472,  562,  566. 
Cladocora,  365,  513,  524. 
Cladoooraoeae,  524. 
Cladocorinse,  514. 
Clypeaster,  348. 

Riisei,  314. 

rosaeeus,  345,  589. 

Bpeciosus,  348,  345,  588. 

testudinarius,  588,  595. 
ClypeasteridfiB,  345. 
Coelasterias,  247. 

australis,  247. 
CoelastriEa,  619. 
Coenangia.  530. 

conferta,  530.  563. 
Coenopsammia^  340. 

tenuilamellosa,  508. 
Colobocentrotus  pediferus,  335. 
Columbella  sp.,  350. 
Columnaria,  519. 
ComatulidsB,  349. 

Comparison  of   the  tropical   echinodeim 
faunas  of  the  east  and  west  coasts  of 
America,  339. 
Connection,  oceanic,  across  the  lathmns  of 

Darien,  »49. 
Conularidee,  455. 
Corticifera,  495. 
Cor3mactis,  462. 

Coral-fauna,  remarks  on  the  BrasiliaDf  364. 

Corals  and  Echinoderms  Cdliected  by  Pro£ 

C.   F.    Hartt   at  the  Abrolhos   Reefx, 

Brazil,  Notice  of  the,  377. 

Corals  and  Polyps  of  the  west  coast  of 

America,  Review  of,  377. 
Coscinasterias,  248. 

muricati,  249. 
Crepidula  un>niiformis,  339. 
Cribrella  leviuscula,  326. 
Gribrina,  467.  478  480,  482. 

coriacea,  469. 
Crinoidea,  341,  349,  365. 
Crustacea,  common  lo  the  east  and  weal 

coasts  of  tropicHi  America,  339. 
Cnistulum  gratulans,  311. 
Cryptohelia.  615. 
Cucumaria,  321. 

frondosa,  327,  346. 
Cucumaridffi,  346. 
Culcita,  349. 

Schmideliana,  333. 
Cuvieria  antarctica,  336,  339. 

operculata,  346. 
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Cuvieria  Sitohaensis,  325. 
Cyathiuffi,  535. 
Oydopora,  515. 
Cyphastraea,  513. 
^stiactis,  473,  472. 

cavemata,  478. 

Eugenia,  473. 

Kydouxi,  473,  566. 

Gaudiohaudi,  473. 

Dactylosaster  gracOis,  332,  344. 
Dendraster,  337,  348. 

excentricus,  325,  326,  327. 
Dendrophyllia,  507,  513. 

surcularis,  507,  508,  563. 

tenuUamellosa,  508,  563,  565. 
Desmophyllum,  539,  536. 

crista-galli,  539. 

Ciimingii,  639,  563. 
DeBoria,  349. 
Diadema,  295,  348,  680. 

Antillarum,  295,  344. 

Mexicanum,  294,328,329,344,  580,  695. 
Diademidte,  344. 
Digammated  Text  of  Homer,  od  Bekker's, 

173. 
Dighton,  Maea,  Auroras  observed  at  156. 
Dimorphous  polyps  in  Renilla  etc.,  378. 
Diploperideris  Sitcham»i8,  325. 
Diplor  a,  365. 
DisooBoma,  462,  480. 

Fuegiensis.  480. 
Discoswmse.  4BI. 
Discosoniinfie,  461. 
Discosomus,  462. 
Disootrochus,  536. 
Dlstichipora,  515. 
Dysactis  Chilensis,  483. 

Echinacti9,  462. 

Echinanthus  testudinarius,  588. 

Echinaster,  348. 

aculeatus,  331.  343. 

Braziliensis,  343. 

crassispina,  368,  348. 

EUisii.  332,  576. 

serpentfiriu^,  343. 

8pino8U8,  343,  577. 

spinulosus,  343. 

tenuispina,  677,  594. 
EchiuRBteridffi,  343. 
EchinidflB,  344. 
Eohinoddaria,  298,  848. 

Dufresnii,  344,  580. 

incisa,  298. 

longispinn,  298. 

nigra,  301. 

punciulata,  344. 

ScyUiel  336,  680. 

spatuligera,  300,  334,  336. 

stellate,  298,  328,  329,  331,  332,  338, 
334,  335,  338,  344,  595. 
Echinocuoumis  typico ,  346. 
Echinodermata,  365. 


Echinoderm-fauua  of  the  Gulf  of  California 

and  Cape  St  Lucas,  593. 
Echinoderm    faunae,    comparison  of   the 
tropical,  of  the  east  and  west  coasts  of 
America.  339. 
Echinoderms,  additional  observations  on, 

668. 

and  Corals  collected  by  Prof.  C.  F. 
Hartt,  at  the  Abrolhos  Reefs,  Brazil, 
notice  of  the,  351. 

notice  of  a  collection  of,  from  La  Paz, 
Lower  Cal.,  361. 

of  Panama  and  the  west  coast  of  Amer- 
ica, geographical  distribution  of,  352. 
Echinodiadema,  295,  348,  365,  580. 

coronatum,  295,  328,  344,  580,  595. 
Echinoglycu?,  312.  348. 

frondosiiH,  370. 

Stokesii,  312,  331,  382.  334,  345. 
Echinogorgia,  387,  418,  419. 

arbuscula,  414. 

arida,  384. 

aurantiaca.  450,  413,  657,  566. 

sasappo,  450,  657. 
Echinoidea,  294,  341,  369,  374,  579. 
Echinolampus,  349. 

caratomides,  349. 
Echinonietra,  308,  348. 

lucimtur,  369,  345. 

Mexicana,  307. 

Michelmi,  345,  585. 

plana,  308,  345. 

rupicola,  308,  331,  382,  883,  346,  376, 
683. 

Van  Brunti,  309, 328, 329, 370, 585, 595. 

viridis,  345. 
Echinometridse,  345. 
Echinomuricea  coccinea,  419. 
Echinoporinte,  540. 
Ethinothrix,  349. 
Echinus,  304. 

chloroticus,  304,  583,  584. 

eryihrogramma,  585. 

gibbosuB,  305,  333. 

grand  inosus,  301. 

homalostoma,  585. 

lucuntiir,  369. 

Magellanicus,  336. 

niger.  301. 

piirpurescens,  801. 

spatuliger,  300. 
Edwardsia.  494. 
Encope,  309. 

Caiifomica,  346,  686,  595. 

emarginata,  310,  .346,  370,  588. 

grandis,  310,  312,  329,  345,  585,  595. 

Michelini  310.  345,  588. 

occidentalis,  309,  312,  331,  332,  383, 
384,  345,  370,  687,  595. 

quinqueloba,  345. 

Stokesii,  312. 

tetraporn.  309. 
Endohelia.  515. 
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Epiactia,  492. 

prolifera,  492,  560. 
Epizoanthus,  497. 

crassus,  498,  562. 
elongatu&  497,  662,  565. 
humilis,  498,  562. 
Eriphia,  340. 

gonagra,  340. 
8quamata,  840. 
Errina.  515. 
Erythropodium,  454,  455. 

Pacificum.  456. 
Eugorgia,  406,  340,  386,  413. 
ampla.  407,  386,  561,  566. 
auraatiaca,  410,  555,  561,  564. 
Bradleyi,  411,  399,  561,  566. 
Daniana,  409,  388,  556,  561,  566. 
excelsa,  var.,  553,  409,  551,  558,  561, 
564. 
Mexicana,  410,  388. 
multifida,  654,  561,  564. 
nobilis.  408,  551,  563,  558,  561,  564, 
566. 
purpurasoens,  var.,  408,  561,  566. 
rubens,  411,  666. 
stenobrachis,  393. 
Eunicea,  360,  385,  386,  413,  416. 
anceps,  362. 
Oastelnaudi,  362. 
humilis,  360. 
Tobag^nais,  444. 
Eunioella,  386. 
Eunicidse,  413. 
Bnmuricea,  449. 
Euphyllia,  513. 

Eupsammidse,  506,  501,  509,  619. 
Eupsamminse,  606. 
Buryechinus,  304. 

chlorocentrotus,  325,  326. 
Delalandii,  304. 
Drob.ichiensis,  804,  325,  326. 
gibbosus.  305. 
granulatus,  304. 
imbecillis,  305,  333,  334. 
lividus.  304. 
Eusmilidse,  536 
Evactis.  470,  474. 

artemisia,  471,  660. 
XHDthogrammica,  471,  559. 
EvaR:ora,  455 
Evechinu-'.  583 

chloroticus,  584. 
Extract-*  from  an  Auroral  Register  kept  at 
New  Haven,  Conn.,  by  Francis  Bradley, 
139. 

Fabia  Chilensis,  306. 

Faunae,  Caribbean  and  Pana'iiian,  compar- 
ative lists  of  the  Echinoderms  of  the, 
341. 

Comparison  of  the  tropical  echino- 
derm,  of  the  east  and  west  coasts  of 
America.  339. 


Favia,  353,  356,  365,  612. 

conferta,  355. 

deformata,  366. 

gravida,  364,  364. 

incerta,  355. 

leptophylla,  353. 
Favositidffi,  618,  519. 
Favositinae,  518. 
Ferdina  Cumingii,  332.  343. 
Fishes  common  to  the  east  and  west  coasts 

of  tropical  America,  340. 
FlabellinaB,  539. 
Flabellum,  513,  536,  636. 
Fungacea,  640,  543. 
Fungia,  641. 

elegans,  542,  663,  565. 
Fungidffi,  540,  542. 
Funginap,  540. 

Galapago  Islands,  list  of  Echinoderms  from 

the,  333. 
Galapagos  Province,  338. 
Galaxea,  513. 
Gammaria,  497. 

crassa,  498. 

elongata,  497. 

humilis,  498. 
Ganeria  Falklandica,  336. 
Geographical  distribution  of  the  Ediino- 
derms  of  the  west  coast  of  America,  352. 

of  the  Polyps  of  the  west  coast  of 
America,  558. 
Geological  evidence  of  an  oceanic  connec- 
tion across  the  IsthmiLS  of  Darien,  349. 
Gerardidffi,  499. 
Goniasteridse,  343. 
Goniasira^a,  355. 

varia,  355. 
Goniocidnris,  349. 
GonioMiscus,  284. 

armatus,  280,  372. 

conifer,  372. 

singularis,  335. 

Stella,  284,  343,  372. 

verrucosus.  336. 
Gorgonia,  384,  340,  369,  386,   386,   387, 
406  407. 

Adamsii,  391. 

blba,  398. 

Agassizii,  388. 

aurantiat-a,  410. 

citrit.a,  360. 

cuspidata,  403. 

dichotoma,  361. 

flabellum,  386. 

fucata,  413. 

fucosa,  417. 

fusco-purpurr^a,  386. 

gracilis  359,  696. 

humilis,  394,  396. 

levis,  var.,  398. 

media,  389. 

palma,  386,  400. 
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Gorgonia  papillosa,  386. 

plantaginea,  444. 

pumioea,  362. 

ramulus,  394. 

reticulata,  405. 

rigida,  398,  401. 

sanguinea,  406. 

stenobrachis,  393. 

steuobrochis,  393. 

ventalina,  391. 

verrucosa,  384,  385,  386. 
GoTgonaoea,  384. 
Gorgonella,  384,  385,  381. 
Gorgonidse,  384,  455,  499. 
Guaymas,  Polyps  collected  at,  by  Dr.  E. 

Palmer,  564. 
Gymnasteria,  348. 

inermis,  330,  343. 

splnosa,  330,  343,  574,  594. 

Hadley,  James,  on  Bekker's  Digainmated 

Text  of  Homer,  173. 
Halcyonina,  458. 

Hartt,  Prof.  C.  P.,  Notice  of  the  Corals  and 
EchiDoderms  collected  by,  at  the  Abrol- 
hoB  Reefs,  Brazil,  351. 

Remarks  on  the  Brazilian  Coral-fauna, 
364. 
Heliaster,  289,  348. 

Cumingii,  291,  333,  384,  344. 

helianthus,  287,  329,  334,  335. 

Kubinyi,  292,  312,  328,  329,344,  578, 
593,  596. 

microbrachia,  290,  328,  331,  344,  593, 
595. 

multiradiata.  333. 
Heliastrsea,  356,  365. 

apert4,  366,  364. 
Heliocidaris,  349,  584. 

chlorotica,  584. 

Mexicana,  683,  307,  308,  584. 
Hemipholis,  262,  348. 

affinis,  262,  573. 

cordifera,  263,  342. 

gracilis,  262.  8;^0,  342,  673. 
Hepat^lla  arnica.  484. 
Herrick,  Edward  C,  a  Register  of  the  Au- 
rora Borealis  at  New  Haven,  Conn.,' from 
March,  1837,  to  Dec,  ls53,  9. 
Heterocentrotua  349. 
Heterodactyla,  46 1. 
Heterodactylinae,  461. 
HeterogoTgia,  450,  419. 

papillosa,  657,  662,  665. 

tortiiosa,  462,  5>:2. 

verrucosa,  451,  562. 
Heteropsammia,  506. 
bleterosynaptn,  346. 

viridis,  S46. 
Hipponoe,  349. 
HippoiioidsB,  345. 
Holothuria  botellus  331,  346. 

Califomica,  327. 


Holothuria  Floridiana,  346. 

glaberrima,  331,  346. 

grisea,  346. 

languens,  331,  346. 

lepadifera,  346. 

lubrica,  329,  346. 

maculata,  346. 

Peruviana,  322,  376. 

princeps,  346. 

subditiva,  346. 
Holothuridae,  346. 
Holothurioidea,  321,  346,  370. 
Uomactis,  462. 

Homer,  Bekker's  Digammated  Text  of,  173. 
Hugea,  494. 
Hydroidea,  362,  519. 
Hymenogorgia,  359,  384,  385. 

quercifolia,  369,  360,  362. 

Incorporation,  Act  of,  5. 

Introductory  notice  to  Herrick's  Auroral 

Register,  7. 
If>acmsea  crassicomis,  469. 

papillosa,  469. 
Isaura.  494. 
Isthmus  of   Darien,    oceanic    connection 

across  the,  349. 

j  Juncella  hjrstrix.  362. 

Kleinia  nigra,  317,  690. 

Laganum,  349. 

La  Paz,  L.  Cal.,  notice  of  a  collection  of 
Echinoderms  from,  371. 

Polyps  collected  at,  by  Capt  J.  Ped- 
ersen,  564. 
Leioptillum,  381. 

undulatum.  381,  378,  546,  560. 
Lepidaster,  577. 

teres,  577,  494. 
Lepidopsolus  aiitarcticus,  336. 

operculata,  346. 
Leptogorgia,  387,  385,  386. 

Adamsii,  391,  392,  551,  561,  564,  665. 

Agassizii,  388,  890,  548,  550,  560,  565. 

ampin,  407. 

arbusacula,  406,  566. 

alba,  398,  401,  412,  661,  564,  566; 

aurantiaca,  413,  410. 

Califomica,  398,  561. 

Caryl,  404,  556,  560. 

Chilensis,  406  666. 

cuspidata.  403,  401.  552,  661. 

diffusa,  397,  661,  56«. 

Englemanni  var..  394.  561.  665. 

exigua,  552,  561,  364,  666. 

exilis,  550,  561,  564. 

eximia,  390,  388,  551,  661. 

FlofK?,  387,  391,  560. 

flexilis,  400,  561. 

fucata.  596. 

labiata,  652,  561,  564,  565. 
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Leptogorgia  media.  389, 391,  650,  660,  664, 
666. 

Peruana,  406,  566. 

platydadosj  406,  566. 

pulchra,  649,  661,  664. 

pumila,  396,  661. 

ramulua  394,  39*7,  399,  662,  661,  566. 

rigida,  401,  404,  662,  661,  664,  565. 

ruta«,  392,  661.  566. 

sanguinea.  406. 

Btenobrochis,  393,  403,  661,  665. 

tenuis,  561,  561,  664. 

yiminalis,  387. 

Tirgularia,  406. 
Leptosynapta,  326. 

hydrlformis,  346. 

PourtaleBii,  346. 

tenuis,  326. 

verrucosa,  326. 
Linokia,  285,  348,  677. 

bifasdalis,  287,  328,  372,  594. 

Columbiffi,  332,  344. 

Guildingii,  344.  367. 

ornithopus,  344,  367. 

unifasdalis.  286,  312,  328,  329,  830, 
332,  333,  344,  372,  694. 
Liosoma  arenicola,  327. 

Sitchffinsis.  326. 
lissothuria,  322. 

omata,  322.  331,346. 
List  of  Echinoderms  from 

Sitcha,  324. 

Puget  Sound  and  along  the  coast  to 
Cape  Mendocino,  CaL,  326 

between  Cape  Mendocino  and  San  Di- 
ego, CaL,  326. 

Margarita  Bay  and  Cape  St.  Lucas.  827. 

Acapulco,  Mazatlau,  and  the  G-ulf  of 
California,  328. 

the  west  coast  of  Central   America 
and  the  Bay  of  Panama.  329. 

the  wePt  coast  of  Ecuador  and  the 
southern  part  of  New  Grenada,  332. 

Zorritos,  Peru,  383. 

the  Galapago  Ihlauds,  333. 

the  coast  of  Peru,  at  Paita  and  south- 
ward, 334. 

the  coast  of  Chill  336. 

the  southern  extremity  of  South  Amer- 
ica and  the  neighboring  Islands,  336. 
List  of  Polyps  of 

Arctic  Provlnoe,  559. 

Califomian  Province,  560. 

Chilian  Province,  566. 

Sitchian  Province,  559. 

Oregonian  Province,  559. 

Panamian  Province,  660. 

Peruvian  Pr<ivinoe,  566. 
List  of  Polyps  collected  at 

Corinto  and  Gulf  of  Nicoya  by  J.  A. 
McNiel.  566. 

Guaymas  by  Dr.  E.  Palmer,  564. 

La  Paz  by  Cnpt  J.  Pedersen,  564. 


Lithodendron,  607. 
litigorgia,  387,  385. 

Adamsii,  391, 

Agassizii,  388. 

arbuscula,  406. 

Califomica,  398. 

cuspidata,  403. 

diffusa,  397. 

Englemanni,  var..  394. 

ezimia,  390. 

levis,  398. 

flexihs,  400. 

Florae,  387. 

fucosa,  404. 

media,  389. 

Peruana,  405. 

platydados,  406. 

pumila,  396. 

ramulus,  394. 

rigida,  401. 

rosea,  406. 

rutila,  392. 

sanguinea,  406, 

stenobrocliis,  393. 
Lobr»phora,  349. 
Lobopsammia.  506. 
Lobularia  rubiforme,  459. 
Loomis,  Elias,  notices  of  Auroras,  extracted 
from  the  meteorological  journal  of  Ber. 
Ezra  Stiles,  156 
Loomis,  Elias,  and  H.  A.  Newton,  on  the 
mean  Temperature,  and  on  the  fluctua- 
tiobs  of  Temperature,  at  New  Haven, 
Conn.,  194. 
Lophacti.o,  463. 

omata,  464,  662. 
Lophogorjria,  384,  385,  386,  387. 

alba,  398. 

aurantiaca,  410. 

palma,  408. 

Panamensis,  394,  396. 
Lophoserida;,  542. 
LophosennsB,  542. 
Lophoseris,  643. 
Lovenia,  329,  346,  348,  695. 
Loxechinus.  348. 

albus,  324,  335. 

purpuratus,  327,  337. 
Luidia,  271,  348. 

altemata,  343. 

Bellons,  293,  332,  334,  343. 

brevispina,  593,  594. 

clathrata,  271,  343. 

Columbiffi,  343. 

Macgravii,  343. 

tessellata,  271,  330,  343. 
Lytechinus,  302. 

Atlanticus,  303,  344. 

excavatus,  344. 

roseus,  302,  328,  329,  331,  333,  344, 
683. 

semituberculatus,  301,  333. 

variegatus,  844,  369. 
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Madrepora,  365,  500,  501,  503. 
Madreporaoea,  500. 
Madreporacese,  512. 
Madreporaria,  352,  500,  556,  562. 

perforata,  500. 
Madreporidse,  501. 
MadreporiDffi,  501. 
Mseandrina,  355,  365,  512. 
Malea  sp.,  350. 
Mammillifera,  495. 

auricula,  496. 

oonferta,  491,  662. 

Danse,  496,  562. 

Ditida,  497,  562. 
MaDidna,  365. 
Maretia,  349. 
Margarita  Baj,  list  of  Echinoderms  found 

at,  327. 
McNiel,  J.  A.,  Polyps  collected  by,  on  the 

west  coast  of  Nicaragua,  565. 
Mediaster  cequalis,  326. 
Melitodes  virgata,  572. 
MeUita,  348. 

hezapora,  314,  345. 

longiflssa,  314,  331,  345,  588,  595. 

Pacifica,  313,  333,  345. 

pentapora,  314,  345,  586. 

tesiudinea,  345. 
Meoma,  317,  348. 

grandis,  317,  590,  593,  595. 

nigra,  317,  329,  345,  590. 

yentricosa,  345. 
Kerulinacete,  540. 
Metalia,  318,  348. 

Garretii,  320,  591. 

nobilis,  319,  591,  328,  331,  345,  348, 
595 

stemalis,  319,591. 
Meteorology  of  New  Haven,  194. 
Metridlum,  478,  462,  463. 

ooncinuHtum,  463. 

dianthus,  478. 

fimbriatum,  478,  560. 

marginatum,  478,  560. 

reticulatum.  479,  667. 
Millepora,  362.  365,  519. 

{dcicomis,  363;  364. 

Braziliensis,  3b3. 

oelluloea,  vflr.,  363. 

digiitita,  var.,  364. 

fene^trata,  var.,  364. 

nitida,  362. 
Mithrodia,  288,  348. 

Bradleji,  288,  330,  343,  575,  594. 
Moera,  34(t 

Airopop,  346. 

Clotho,  329,  346,  348,  596. 
Mollusca  common  to  the  east  and  west 

coasts  of  tropical  America,  339. 
Molpadia  borealis,  346. 
Montipora^  502,  501. 

fragosa,  502,  562. 
MonUporinffi,  501. 


Mopselia  Japonica,  572. 
Moulinia  cassidulina,  345. 
Mulleria  Agassizii,  347. 

obscura,  347. 

parvula.  347. 
Muricea,  418,  450,  340,  384. 

acervata,  419.  424,  449.  561. 

albida,  437,  435,  441,  562. 

appressa,  444,  448,  449,  562,  564,  566. 

aspera,  448,  662. 

austera,  430,  428,  433,  441,  561,  564. 

davata,  444. 

orassa,  426,  432,  433.  561. 

echinata,  426,  424,  430, 432,  561. 

elegans,  460. 

elongata,  449. 

flabellum,  var.,  427,  561. 

flavescens,  var.,  446,  448,  562,  566. 

flezuosa,  460. 

formosa,  434,  517,  561. 

fruticosa,  428,  432,  433,  561,  566. 

hebes,  439,  441,  443,  450,  562,  565. 

hispidJa,  422.  561. 

horrida,  423.  422,  566. 

humosa,  449, 450. 

laza.  460. 

lima,  450. 

miser,  var.,  430,  561,  565. 

muricata,  460. 

nitida,  460. 

pendula,  450. 

purpurea,  441,  437.  460,  662,  565. 

retusa,  432,  443,  661. 

robusta,  436.  441,  460.  562,  565. 

spicifera,  460. 

squarrosa,  423,  436,  561. 

sulphurea,  449,  450. 

tenella,  446,  449,  562,  566. 

tuberculata,  449,  450. 

tubigera.  421,  423.  435,  561. 

vatricosa,  384,  449,  460. 
Muricea,  Remarks  on  l^e  subdivisions  of 

the  venus,  449. 
Muricella,  450. 
Museum  of  Yale  College,  notes  on  the  Ra- 

diata  in.  247. 
Mussa.  357,  365.  612. 

flarUii,  367.  352,  358. 

Nardon,  285,  349. 
NemactiH,  487,  477. 
Chilensis,  488.  667. 
Draytonii.  488,  493,  566. 
primula.  488,  666. 
Neoporites,  603. 

New  Haven,  Conn.,  Auroras  observed  at, 
by  Rev.  Ezra  StOes,  156. 

and  Boston,  summary  of  Auroral  ob- 
servations at,  171. 

extracts    fVom    an  Auroral    register 
kept  at.  by  Francis  Bradley.  139. 

regif<ter  of  the  Aurora  Borealis  at, 
from  March,  1837  to  Dea,  1853,  9. 


/ 


Digitized  by 


Google 


606 


INDEX. 


\ 


New  Haven,  Mean  Temperature  and  Fluct- 
uations of  Temperature  at,  194. 

Newport,  R.  I.,  Auroras  observed  at,  155. 

Newton,  H.  A.,  and  Elias  Loomis,  on  the 
Mean  Temperature,  and  on  the  Fluctua- 
tions of  Temperature  at  New  Haven, 
Conn.,  194. 

New  Zealand,  new  starfishes  from,  247. 

Nicarajjua,  Polyps  collected  on  the  coast 
of,  by  J.  A.  McNiel,  665. 

Nidorellia,  280,  348. 

armata,  280,  284,  312,  328,  329,  830, 
332,  833,  343,  372.  574,  594. 

Notes  on  the  Echinoderms  of  Panama  and 
the  west  cotst  «>f  Americi,  251. 

on  the  Radiata  in  the  Museum  of  Yale 
College,  247. 

Notice  of  a  collec'ion  of  Echinoderms  from 
LaLaz  L.  C,  371. 

of  I  he  Corals  Hud  Echinoderms  col- 
lected by  Prof.  C  F.  Hartt,  at  the 
Abrolhos  Reef^.  Br.zil,  351. 

Introductory,  to  Herrick's  Auroral 
Rejrister,  7. 

Notice«  of  Auroras  extracted  from  the 
MeieorologicaJ  Journal  of  Rev.  Ezra 
StUej*,  155. 

of  Auroras  extracted   from  various 

Joui-nals  kept  at  New  Haven,  Co<in.,  164. 

of  Auroras  extracted  from  a  Mete«>r- 

ological  Journal  kept  at  Sharon,  Conn., 

167. 

Observations,  additional,  on  Echinoderms. 

568. 
Oculina,  366,  607.  512,  513,  518. 
Oculinacea,  512,  63(>. 
Ocu'inidffl,  614,  612,  519. 
Ophiacantlia  Pentacrinus,  341. 
Ophiactis,  264.  348. 

arenosa,  266,  330,  341. 

anperula,  335. 

Kroyeri,  264,  334,  366,  341. 

Miilleri,  341. 

drstedii.  266,  264,  330,  341. 

simplex,  266,  264,  330,  .341. 

virescens,  265.  327,  330,  372,  341,  594. 
Ophiarachna,  348.  349. 

maculata,  574. 
Ophiarthrum,  349. 
Ophidlaater,  287,  285,  348,  577. 

flaccidus,  344. 

ophidianus,  285. 

omithopus,  367. 

porosissimuB,  287. 

pyramidatus,  287,  328,  330,  332,  333, 
344,  577,  694. 

suturalis,  286. 

unifascialls,  286. 
Ophidiasteridae,  344. 
Ophioblenna,  348. 

Antillensis,  842. 
Ophioceramis  Januarii,  343. 


Ophiocnida,  260. 

hittpida,  260,  330,  342. 

scabriuscula,  342. 
Ophiocoma  26?^,  348. 

leihiops,  258,  327,  329,  330,  341.  594. 

Alexandri,  259,  327,  329,  330,  341, 694. 

echinatA,  258,  341. 

pumila.  341. 

Riisei,  257,  341. 
i  Ophiocomidae,  341. 
Ophioderma  Antillarum,  364. 

cinereum,  367. 

Panamensis,  253. 

variegata.  264. 
Ophio^lypha  Lutkenii,  825. 

Sarsii,  593. 

species,  693,  694. 
Opliiolepidae,  342. 
Ophiolepis,  2.")6,  348. 

annula^a,  '259. 

At  c  imensi-,  335. 

el  gans  367,  342. 

geminata,  261. 

hispida,  260. 

Pacifica,  257. 

paucisi'ina,  342. 

simplex,  266. 

triloba,  259. 

variegata,  26fi,  330,  342,  593,  594. 
Ophioraastrix,  849. 
Ophiomyxa,  330,  341,  348. 

flaccida,  36«J,  341. 
Ophiomyxidaj,  341. 
Ophionema  intricata,  341. 
Ophionephthys  limicola,  341. 
Ophionereis,  259,  348. 

annulata,  259,  328,  330,  342,  594. 

reticulatJi,  366,  342. 

porrecta,  342. 

triloba.  259. 

Xantusii,  270,  328,  342,  594. 
Ophiopeza,  348,  349. 
Ophiopholls  Caryi,  326. 

Kennerleyi,  325. 
Ophiophragmus,  270,  348. 

marginatus,  270,  330,  342. 

septus,  342. 

Wurdemanni,  342. 
Ophioplocua,  349. 
Ophiopsila  Riisei,  341. 
Ophiostigma,  270,  348. 

i^acanthum,  342. 

tenue,  270,  330. 
Ophlothela,  269,  348. 

Danse,  572. 

mirabilis,  268,  330,  342,  376.  572,  594. 
I  Ophiothrix,  278,  348. 

Caribaea,  342. 

dumosa,  270,  326,  328,  329,  342,  5^ 

lineata,  342. 

magnifica,  334. 

mirabilis,  268. 

Orstedii,  342. 
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Ophiotlirix  spiculata,  267,  328,  330,  332, 
333,  342.  594. 

SuensonU,  342. 

violaoea,  267,  342,  346. 
Ophiozona,  257,  348. 

impressa.  342. 

Pacirtca,  267,  330,  342, 
Ophiura,  253,  347. 

appressa.  342. 

brevioauda,  342. 

brevi spina.  342. 

dnerea,  342,  367. 

Daniana,  264,  329,  342. 

elaps,  342. 

flaccida,  366. 

e:uttata,  342. 

Januarii,  342. 

Pannmensis,  253,  270,  327,  328,  329, 
342,  594. 

paucispina,  367. 

reticulata,  366. 

nibicunda,  342. 

teres,  253,  327,  328,  329,  342,  594. 

variegain.  254,  329,  342,  376. 

sp.  nov.,  270,  3ao,  342. 
Ophiuridse,  342. 

Ophiuroidea,  251,  341,  366,  372,  572. 
Oreaster,  278,  348. 

flculeatus,  343. 

armatus,  280,  372. 

Cumingii,  332.  343. 

gijras,  279,  343,  367. 

occidentalis,  278,  312,  328,  330,  34.3, 
374,  574. 

reticulatus,  343,  367. 
Oregonian  Province,  337. 

Polyps  of,  559. 
Orinidffi,  494. 
Othilia  orassispina,  368. 
Oulactis,  463.  462,  464. 

coDcionata,  463,  566. 

graoulifem,  462. 

flosculifera,  464. 

formosa,  464. 
Oulangia,  533. 

Pachjrpsammia,  506. 

valida,  506. 
Pachjsammia,  506. 
Paita,  Peru,  list  of  Echinoderms  found  at, 

334. 
Palmer,  Dr.  E.,  Polyps  collected  by,  at 

Guayinas,  564 
Palythoa,  362,  495,  497. 
Panama  and  west  coast  of  America,  Notes 

on  the  Echinoderms  t»f,  251. 

liBt  of  the  Echinoderms  of  the  Bay  of, 

329. 
Panamian  and  Caribbean  Faunae,  compnra- 

tive  lists  of  the  Echinoderms  of  the.  341 . 
Panamian  Province,  337. 

I^lyps  of,  560. 
Paractia  477,  482,  491. 

TEAN&  CJoNN.  Acad.,  Vol.  I. 


pHractis  impatiens,  483. 

lineotala,  483. 

nobilis,  491,  562. 

nymphaea,  486. 

rubus.  487. 
Paracyathus,  536,  510,  613. 

caltha,  537,  560. 

humilis.  538,  563. 

Steamsii,  537,  560. 

Stokesii,  536. 
Paragorgia,  454. 
Paramuricea,  419. 

dathra'a,  419. 
Parisis,  572. 
Patiria,  276. 

Chilensis,  334.  335. 

miiiiata,  324,  326. 

obtusa,  276.  330,  343. 
Pattalus  mollis,  376. 

Peruvianus,  335,  376. 
Paulia  horrida,  332,  343. 
Pavonia,  543,  340,  350. 

divosa,  644,  563. 

gigantea,  543,  563. 
Pectinia,  353. 

Braziliensis,  353. 
Pectinura  maculata,  574. 
Pedersen,  Capt  J.,  Notice  of  Echinoderms 
collected  at  La  Paz,  Lower  Cal.,  by,  371. 

Polyps  collected  by,  at  La  Paz,  564. 
Pedicellaster,  693. 
Pennatula  tenua,  382. 

undulata.  646. 
Pennatulacea,  378. 
Pennatulida>,  381,  546. 
Pentaoeros,  574. 

armatus,  280,  372. 

Cumingii,  279. 

occidentalis,  574. 

reticulatus.  367. 
Pentacrinus,  348. 

aster  las,  341. 

caput-raedusai,  34 1 . 

decora,  841. 

Mullen,  34L 
Pentacta,  321. 

albida,  326,  326. 

miniata,  325. 

nigricai'S,  325. 

PHiiamensis,  321,  331,  346. 

pentactes,  321. 

piperata,  326. 

I)opulifera,  326. 

quinqiiesemita,  326. 

sp.,  336. 
Peruvian  Province,  338. 

Polyps,  666. 
Petalster  C/olumbite,  272,  330,  343. 
Petricola  pholadiformis,  531. 
Pharia  pyramidatus,  287. 
Phataria  unifascialis,  286. 
Phellia.  489,  466 

nrctica,  490,  569. 
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Phellia  ioomata,  489,  562. 
Panamensis,  490,  562. 
rubens,  489,  662. 
Phos,  350. 
Phyoogorgia,  413,  484. 

fucata,  413,  561,  596. 
Phyllacanthus,  349. 
Phyllactinfie,  462,  461. 
Phyllactis,  463, 
Phyllangia,  531,  840,  534,  636. 

dispersa,  532,  563,  566. 
Phyllogorgia,  384. 

dilitaia.  362. 
Phyllophorus  lepadifera,  346. 
Phymactis,  476. 

clematis,  475,  566. 
florida.  475,  566. 
Pinnaxodes  hirtipea,  306. 
Placotrochus,  535. 
Plagionotus,  348,  591. 

Africanus,  669,  571,  592. 
Desorii,  571. 
nobilis,  591. 

pectoralis,  571,  345,  692. 
Pleiaura,  413,  386,  416. 
arbuscula,  406. 
aurantiaca.  413. 
dichotoma,  361. 
fuoosa,  404,  405. 
platydados,  406. 
reticulata,  405. 
rosea,  406. 
sanguinea,  406. 
Pleiaurella,  361,  413,  416. 
anceps,  362. 
dichotoma,  361. 
Plexauridae,  413,  386,  418. 
Pocillipora,  519,  340,  513,  618. 
capitata,  620,  563,  566. 
lacera,  623,  663. 
porosa,  var.,  521,  563. 
pumila,  var.,  522,  563. 
robusta,  var.,  521,  6fi3. 
Pociliiporidse,  518,  514,  512,  596. 
Pocillopora,  see  Pocillipora. 
Pocilloporinae,  518. 
Polypi,  Brazilian,  352. 
Polypiers  lamellifera,  500. 
Polyps,  and  Corals,  of  the  west  coast  of 
America,  Review  of  the,  377. 

Geographical  distribution  of,  of  the 
west  coast  of  America,  566. 
Porites,  603,  358,  365. 

Califomica,  604,  564,  562,  666. 
ezcavata,  604,  662. 
Gaudaloupensis,  358. 
nodulosa,  505,  563,  565. 
Panamensis,  505,  623,  663. 
porosa,  504,  562.  666. 
8olida,  368,  364. 
Poritidae  503,  601. 

Portsmouth,  N.  H.,  Auroras  observed  at 
166. 


Primnoa,  454. 

compressa,  464,  659. 

lepadifera,  464. 

reseda,  454. 
Primnoaceffi,  418. 
Primnoacees,  418. 
Primnoidse,  418. 
Psammechinus,  301,  348,  584. 

aciculatus,  844. 

chloroticiis,  584. 

pictus,  301,  344,  681. 

variegatus,  369. 
Psammocora^  501. 
Psammogorgia,  414,  413.  406. 

arbuscula,  414,  666,  561. 

Dowii,  var.,  415,  417,  661. 

fucosa,  417,  556,  661. 

gracilis,  417,  561. 

pallida,  var.,  416,  661. 

teres,  416,  556,  661,  564. 
Ppilechinus  variegatus,  369. 
Psolus  Sitcha^nsis,  825. 
Pteraster  Dante,  668. 

militaris,  669,  344. 

pulvillus,  669. 
Pterogorgia,  359,  385,  386,  387. 

acerosa,  386. 

bipinnata,  360. 

grjicOis,  359,  596. 

flabellum,  392. 

petechizans,  386. 

sarmentosa,  386. 
Ptilosarcus,  382. 

Gumeyi,  648,  382,  569.  560. 
Puget  Sound,  list  of  Echinoderms  found  at, 

324. 
Pycnopodia  helianthoides,  324,  326,  327. 
Pygorhynchus,  315,  348. 

Padticus,  315,  328,  329,  345,  348. 

Radiata,  Notes  on,  in  the  Museum  of  Yale 

CoUege,  247. 
Register,  Extracts  from  an  Auroral,  kept 
at  New  Haven,  Ct,  by  Francis  Bradley, 
1J19. 

of  the  Aim)ra  Borealis  at  New  Haven, 
Ct,  from  March,  1837,  to  Dec,  1853,  9. 
Remarks  on  ihe  Brazilian  Coral-fauna,  364. 
Renilla,  378,  340. 
Amei'icana.  380. 
ametliystina,  379,  546,  560. 
Dante.  362,  546. 
patula,  381,  546. 
reniformis,  381,  546. 
violacea,  362,  546. 
Renillidaj,  378. 
Review  of  the  Corals  and  Polyps  of  the 

west  coast  of  America,  377. 
Rhipidogorgia,  340,  384,  386,  386,  387. 
Agassizii,  388,  391,  392. 
Englemanni,  393. 
flabellum,  385,  3  lO. 
media,  389. 
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Rhipidogorgia  ventalina,  391. 
RhizocrinuH  Lofotenais,  341. 
Rhizopsarumia,  510. 

pulchra,  510,  563. 
Rhizotrochus.  535. 
Rhizoxenia,  455. 

rosea,  455. 

Thalassantha,  455. 
Rhodactnia,  469. 

D.viHii,  469. 
Rhodactis,  462. 
Rhyncholampas,  313. 

Pacificus,  595. 
Rhyncopygus.  316. 
Rk-ordeu,  462. 
Runiphia,  349. 
Ryssobrissus  nigra,  317. 

Sagartia,  482,  480,  491,  560,  562. 

Bradleyi,  584,  562. 

carcinophila,  484,  562. 

crispata,  484,  562. 

Fuegiensis,  480. 

Gossei,  485.  486. 

impatiens,  483,  567. 

Lessonii,  486,  566. 

lineolata,  483,  567. 

nivea,  485,  566. 
•    nymphffiH,  486,  567. 

Panamensis,  484,  562. 

Peruviana  486,  5G6. 

rubus,  487,  567. 
Sagartiada?,  477. 
Sagartid^e,  477. 
Sagiirtinae,  477,  466,  491,  493. 
Salmacis,  349. 
S'lrcophyta,  458. 
Sarcoptilus  Gumeyi.  382,  378. 
Scutella  emarginata,  370. 
Scutellidae,  345. 
Scytaster,  349. 
Seriatopora,  513,  519. 
Sharon,  Ct..  Notices  of  Auroras,  extracted 
from  a  Meteorolo^jical  Journal  kept  at, 
167. 
Siderastreea,  352.  365,  540,  542. 

conferta,  var.,  353. 

radians,  352. 

stellatfl,  352,  364. 
Sideropora,  513. 

Sitcha,  list  of  Echinoderms  found  at,  324. 
Sitchian  Province,  336. 

Polyps  of,  559. 
Smith,  John  C,  Notices  of  Auroras  at  Sha- 
ron, Conn.,  167. 
Solaster  decemradiatus,  324. 
SpatangidsB,  345. 
Spatangus  pectorahs,  571. 
Sphenopus,  494. 
Sphenotrochus,  536. 
Sporadipea  gigas,  347. 
Starfishes,  new,  from  New  Zealand,  247. 
Stephanactis,  462. 


Stephanaria,  545,  340. 

stellata,  545,  663,  566. 
I  Stephanooora,  545,  340. 

stellata,  545. 
Stichaster  aurantiacus,  293,  334,  335. 
t  striatus,  293. 

i  Stichopus  badionotus,  347. 
i  Kefersteinii,  329,  347. 

rigidus,  347. 
Stiles,  Rev.  Ezra,  Notices  of  Auroras,  ex- 
tracted from  the  Meteorological  Journal 
of,  155. 
Stilifera  astericola',  333. 
Stoloniclypeus,  314,  348,  350. 

prostratus,  315,  845. 

rotundatuF,  314,  329,  331,  345,  850. 
Stolus  gibber,  346. 

ovulum.  329  331,  346. 
Stomphia  Churcliiffi,  469. 
Styhister,  515. 
StylasteracesB,  514. 
Stylasteridaj,  514,  513,  512.  596. 
Stylatula,  382,  340,  648. 

elongata.  384,  548,  560. 

gracilis*,  382,  548,  560 
Stylina,  513. 
Stylinida?,  514. 
Stylophora,  513.  518. 
Stylophoridffi,  514,  513,  519. 
Summary  of  Auroral  Observations,   168, 

171. 
Symphyllia,  358,  362. 

Harttii,  358. 
Sympodium,  454. 

Padfica,  456. 
Synapta,  325,  349. 

albicans,  326. 

inhserens,  325. 

lappa,  346. 

mammillosa.  326. 

rotifera,  «71. 

tenuis,  325. 
Synaptidae.  346. 
Spiaptula  vivipara,  346. 
Syndepas,  536. 

Tabulftta,  519. 
Tamaria,  577. 
Tealia,  469. 

crassicomis,  469. 
Temnopleurus.  349. 

botryoides,  333. 
Thalassianthidae,  461. 
Thalassianthinse,  461. 
Thesea,  419. 

exserta,  384. 
Theci«lffi,  519. 
Thyone,  370. 
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EXPLANATION    OF    PLATES. 

Plate  IV. 

Fig^ure  1. — Spicula  of  Hymenogorgia quercifolia  Edw. ;  Ifl,  double-spindles;  I&,  crescent- 
shaped  or  scaphoid  spicula,— enlarged  1 50  diameters. 

figure  2. — Spicula  of  Gorgonia  gracilis  Verrill ;  2a,  double-spindles ;  2b,  scaphoid  spic- 
ula,— enlarged  150  diameters. 

Figure  3. — A  part  of  a  brauch  of  the  same,  natural  size. 

Figure  4. — Spicula  of  Eunicea  kumilis  Edw. ;  a,  spindles  from  ooenenchy ma,— enlarged 
50  diameters ;  6,  club-shaped  8picula.^nlarged  100  diameters. 

Figure  6. — Spicula  of  PlexaureUa  dichotoma  Koll. ;  5a,  a  cross-shaped  spiculum,  with 
unequal  branches ;  56,  a  cross  with  two  of  the  bi  inches  undeveloped, — en- 
larged 100  diHmeters. 

Figure  0. — Cross-shaped  spicula  of  Plexaurella  ancepsf  Koll.;  6a,  one  of  the  larger 
spindles, — enlarged  100  diameters. 

Figure  7. — Echinaster  crassispina  Verrill;  part  of  ray,  natural  size. 

Figure  8. — Thyone  BraziUensis  Verrill ;  a,  oral  plates,  natural  size. 

Figure  9. — Chriodota  roH/erum  Stimp. ;  calcareous  wheels  of  the  skin,— enlarged  150 
diameters. 

Figure  10. — Amphiaater  insignia  Verrill ;  ray  and  part  of  disk,  natural  size. 

Plate  V. 
All  the  figures  on  this  plate  are  from  camera-lucida  drawings  by  the  author. 

Figure  I. — Renilia  amethysiina  V. ;  triquetral  spiculum  fVom  the  disk,— enlarged  100 
diameters. 

Figure  2. — StykUula  gracihs  V. ;  one  of  the  spine-like  spicula,  which  support  the  pin- 
nae,— enlarged  50  diameters. 

Figure  3. — Leptogorgia  JfUtra  V. ;  a,  longer  double-spindle ;  6,  stouter  double-spindle, — 
enlarged  200  diameters. 

Figure  4. — L.  Agassizii  V. ;  a  and  6,  longer  double-spindles;  c,  stouter  double-spindle, 
—enlarged  200  diameters. 

figure  5. — L.  Adamsii  V. ;  a  and  &,  longer  double-spindle$> ;  c,  stouter  double-spindle, 
—enlarged  200  diameters. 

Figure  6. — L.  diffusa  V. ;  a,  longer  double-spindle;  &,  stouter  double-spindle,— enlarged 
200  diameters. 

Figure  7. — L.  odba  V. ;  a  and  &,  longer  double-spindles ;  c,  stouter  double-spiodle, — en- 
larged 200  diameters. 

Fig^ure  8. — L.  pumHa  V. ;  a,  longer  double-spindle ;  &,  stouter  double-spindle,— enlarged 
200  diameters. 

Figure  9. — L.  rigida  V. ;  a,  longer  donble-spindle ;  h  and  c,  stouter  double-spindles, — 
enlarged  200  diameters. 

Figure  10. — L.  Caii/omica  V.;  a,  longer  double-spindle;  &,  stouter  double-spindle, — 
enlarged  200  diameters. 
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Figure  II. — L.fleoBUi8  V.;  a  and  6,  longer  double-spindlos ;  c,  stouter  double-spindle,— 
enlarged  200  diameters. 

Figure  12. — Eugorgia  ampla  V.;  a,  longer  double-spindle;  b  and  c,  double-wheels,— 
enlarged  200  diameters. 

Figure  13. — E.  nobilis  V. ;  a,  longer,  and  b,  stouter  double-spindles ;  c  and  d,  double- 
wheels, — enlarged  200  diameters. 

Figure  14. — E.  Daniana  V. ;  a,  longer,  and  6,  sttmter  double-spindles ;  c  and  (2,  double- 
wheels,^-enlarged  200  diameters. 

Figure  15. — E.  aurantiaca  V. ;  a,  longer,  and  b,  stouter  double-spindles;  c  and  d,  double- 
wheels. — enlarged  200  diameters. 

Figure  16. — Echinogorgia  auranUaca  V.;  scale-club, — enlarged  100  diHmeters. 

Figure  17. — Psammogorgia  arbuscula  V.;  a,  spindle  from  the  polyp;  6,  irregnlHr  spin- 
dle from  the  CQenenchyina ;  c  and  d,  irregular  club-shaped  spicula, — enlarged 
100  diameters. 

Figure  18. — P.  teres  V.;  a,  double-spindle;  b.  irregular  stout  >pindle;  c,  irregular  head, 
— enl.jrged  100  diameters. 

Figure  19. — P.  gracilis  Y.\  a,  spindle;  b,  club-shaped  spiculum, enlarged  100  diam- 
eters. 

Figure  20. — Leptogorgia  eadmia  V. ;  longer  double-spindle, — enlarged  200  diameters. 

Figure  21. — L.  CaryiV.;  a,  longer  double  spindle :  6,  stouter  irregular  double-spindle. 
— enlarged  200  diameters. 

Figure  22. — CaUipodium  Pacificum  V. ;  o,  6.  c.  branched  spicula  from  the  ocenenchyma. 
—enlarged  100  diametera 

Figure  23. — C.  aureum  V.;  a,  6,  c.  branched  spicula  fVom  the  coenenchy ma,— enlarged 
100  diameters. 


Plate  VI. 

All  the  figures  on  this  plate  and  the  next  are  copied  from  photographs  made  by  the 
author  and  Mr.  S.  I.  Smith,  and  represent  branches  or  terminal  branchlets  of  natural 
size. 

Figure  8.— i?.  mtdtifida  V. 

Figure  9. — Psammogorgia  arbuscula  V. 

Figure  10. — P.  gracilis  V. 

Figure  11. — Heterogorgia  verrucosa  V. 

Figure  12  — Muricea  tenelia  V. 

Figure  13. — L.  squarrosa  V. 


Figure  1. — Leptogorgia  Florob  V. 
Figure  2. — L.  eximia  V. 
Figure  3.— L.  diffusa  V. 
Figure  4. — L.  Adamsii  V. 
Figure  5. — L.  nttila  V . 
Figure  6. — Eugorgia  ampla  V. 
Figure  7. — E.  Daniana  Y. 


Figure  1. — Psammogorgia  teres  V. 
Figure  2. — Muricea  fruticosa  V. 
Figure  3  — M.  robusta  V, 
Figure  4. — if  hispida  V. 
Figure  5. — M.  acervcUa  V. 


Plate  VII. 

Figure  6. — M.  purpurea  V. 
Figure  7. — M.  tuhigera  Y. 
Figure  S.—M.  hthes  V. 
Figure  9.— ir.  a:ibida  V. 
Figure  10. — M.  crassa  V. 
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Plate  VIII. 
The  flgures  on  this  plate  are  all  copied  from  photographs,  enlarged  20  diameters, 
made  by  the  author  from  spicula  prepared  by  him  from  the  typical  specimens.     Only 
the  principal  forms  of  the  spicula  of  each  species  are  represented,  and  especially  the 
larger  spindles  from  the  cells  and  ooenenchyma. 

Figure  1. — Muricea  acervata  V.  Figure  9. — M.  robusta  V. 

Figure  2. — M.  tvMgera  V.  Figure  10. — M  aJbida  V. 

Figure  3.— Jf.  hispida  V.  Figure  1 1.— if.  Jiebea  V. 

Figure  4. — M.  squarrosa  V.  Figure  12. — M.  pv/rpwrea  V. 

Figure  5. — M.  crassa  Y.  Figure  13. — M.  appreasa  V. 

Figure  6.— if.  echinata  Val.  Figure  14.— if  teneUa  V. 

Figure  t. — if  austera  V.  Figure  15. — M.formoga  V. 

Figure  8. — if  reiusa  V.  Figure  16. — Beterogorgia  verrucosa  V. 

Plate  IX. 

All  the  figures  are  copied  from  photographs  made  by  Mr.  S.  I.  Smith. 

Figure  1. — CaUipodium  Pacificum  V.,  natural  size. 

Figure  2, — Asircmgia  paiifera  V.,  from  Ceylon, — enlarged  2  diameters. 

Figure  3. — PhyUangia  dispersa  V.,  natural  size,  seen  ftt)m  above ;  3*  side  view  of  two 

corallites,  natural  size. 
Figure  4. — StepJianaria  steUata  Y.,  a  small  specimen  viewed  from  above,  showing  the 

mode  of  branching ;  4^,  some  of  the  cells,  enlarged  2  diameters. 
Figure  5. — Astrangia  concinna  Y.,  a  oorallite  enlarged  2  diameters. 
Figure  6. — A.  Havrnei  Y.,  a  small  cluster  of  corallites,  of  natural  size;  6*,  a  corallite, 

enlarged  2  diameters. 
Figure  7. — Pavonia  gigantea  Y.,  portion  of  the  surface,  natural  size. 
Figure  8. — P.  clivosa  Y.,  portion  of  the  surface,  natural  size. 
Figure  9. — Paraeyathus  caUha  Y.,  natural  size;  9*  calide,  enlar^^ed  2  diameters. 
Figure  10. — Ukmgia  Bradleyi  Y.,  a  calicle,  enlarged  somewhat  less  than  2  diameters. 
Figure  11. — Pterasier  Danob  Y.,  dorsal  surface;  11*,  lower  surface, — natural  size. 

Plate  X. 
All  the  figures,  except  8  and  9,  are  copied  from  photographs  made  by  the  author. 
Figure  1. — Fungia  efegans  Y.,  upper  surface,  natural  size. 
Figure  2. — Another  specimen  of  the  same,  lower  surface,  natural  size. 
Figure  3. — BalanophyUia  degans  Y.,  calicle,  enlarged  2  diameters. 
Figure  4.—  Encope  occidentalia  Y.,  a  section  through  the  center,  showing  the  right  side ; 

4*  left  side  of  the  same  section, — natural  size. 
Figure  5. — E.  CaUfonma  Y.,  right  side,  natural  size.  * 

Figure  6. — Another  specimen  of  same,  with  the  spine-*  remaining,  left  side,  natural  size. 
Figure  7. — Clypeaster  testudinarius  (Gray  sp.),  left  side  of  a  section  through  the  median 

line ;  7*,  right  side  of  the  same  section, — natural  size. 
Figure  8. — Alhpora  Califnrnica  Y.,  one  ceU,  enlarged  12  diameters. 
Figure  9. —  A.  venusta  Y..  one  c*-ll,  enlarged  12  diameters. 
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PLATE  I  Mean  daily  curve  ot  temperalure  for  each  monOi. 
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PLATE  II.  ChranO'Isoihermals.  Between  the  highest  and  the  mean   temperature. 
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PLATE  UT.  Chrono -IsoAermals.  Between  the  lowest  and  the  mean  temperature 
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